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(GEH- 4 4 4 9 C )  

The information herein does not purport to cover all details or variations 

in equipment nor to provide for every possible contingency to be met in 

connection with installation, operation, and maintenance. Should further 

information be desired or should particular problems arise which are not 

covered sufficiently for the purchaser's purposes, the matter should be 

referred to General Electric Company, field sales or I & SE . 
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GEH-4 4 4 9  LODTRAK SOL I D- STATE MOTOR P ROT ECTION 

DESC RI PTION 

NOTE 
B e fore any ad j us tme n t s , se r v i c i ng ,  pa r t s  
rep lacemen t  or  a ny other act  i s  per  formed 
r equ1r1ng p hys i ca l  contact w i th the e lectr ical  
wor k i ng components  or  w ir i ng of  th i s  equ ipme n t , 
the POWER SUPPLY MUST B E  D I SCONNECTED . 

Gen e ra l  ( See F igures  1 and 2)  

The I C3 6 5 5Al l8 LODTRAK Mu l t i func t io n  Mod ule i s  a sol i d-s tate devi ce which can 
( by means of s epa rately f u r n ished c u r r e n t  tra n s forme r s  and a re s i s tance 
tempe ra ture detec tor ) mon i to r  the l i ne c u r r e n t  to a nd w i nd i ng temper a ture  o f  
a n  AC motor o r  o ther elec t r ica l  equ ipme n t . 

U s i ng the se inpu t s ,  a s i ng le mod ule can pro v i de 
p rotect ive funct ions: ove r load , ove r tempe ra t ur e ,  
ph ase reve r sal , and phase unba lanc e .  

severa l  o f  
g round fau l t , 

the follow i ng 
pha se lo s s ,  

The IC3 6 5 5Al l 7  LODTRAK s i ng le - func t ion mod u le uses  the same techno log y  a s  the 
mu l t i fu nc t ion module , but p rov ide s a max imum of one type of p rotec t ive 
func t ion in a s i ngle module . An a la rm o u tp u t  is not insta l led on t h i s  module . 

LODTRAK can provide mo tor the rma l  protect ion as  fo l lows : 

l. Squ i r re l -cag e  I nduc t i on Mo tor s  

a .  Sta r ti ng p rotect io n  
b .  Runn ing protec tion 

2. Synchro nous Mo to r s  w i th Co l l e c tor -r i ng Type Exc i ter s 

a .  Stato r  running p ro tect ion 
b .  use IC3 6 5 5Al 0 5  s ynchronous -motor pro tect io n  module for roto r  protect ion 

3 .  Synch ronous Motor s w i th B r ushless  Exc i t e r s  

a .  S tar t ing pro tec t io n  
b .  Sta tor runn i ng protec t io n  
c .  use IC3 6 5 5Al00  s l i p-gua r d  r e lay for p u l lout a nd f ield-loss protec t ion 

LODTRAK is  de s i gned pr ima r i ly for f i xed frequ e ncy s i n e-wave app l icat ion s . For 
var iable frequenc y ,  SCR d r ive s ,  or o th e r  app l i ca t ions i nvo l v i ng non -s inusoida l  
wa ve fo rms , consult w i th the Company b e fore appl y i ng LODT RAK .  
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LODTRAK SOLID-STATE MOTOR PROTECTION 
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Figure 1 
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(DSFS4749 ) 

LODTRAK Multifunction Module 
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GEH-4449 

(DSF54750) 
Figure 2 

LODTRAK Multifunction Module - Cover 
Removed 
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LODC.LRAK SOLID-STATE MOTOR PROTECTION 
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Fig u r e  lA 
Typical LODTRAK Single  Function Module 
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Typ ical LODTRA K S i ngle  Func tio n Mod ule - Cover Removed 
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LODTRAK SOL I D-STATE MOTOR PROT EC T I ON 

IDENTIFICATION 

Table 1 
Module Catalog Number Identification 

Multifunction Module DS3655All8 

OVERTEMPERATURE/OVERLOAD OPTION (Specify 
Overload - 3 phase (Standard Trip) 
overtemperaturejoverload - 10-ohm CO 
Overtemperaturejoverload - 120-ohm NI 
Overtemperaturejoverload - 100-ohm PT 
Overload - 3 phase (Med. Trip) 
Overtemperature only - 10 ohm CO 
Overtemperature only - 120 ohm NI 
overtemperature only - 100 ohm PT 
NO overload or overtemperature 

,l.NNUNCIATOR OPTION (Specify one) 
Annunciator - none 
Annunciator - trip and alarm 

PHASE OPTION (Specify one) 
Open phase/phase reversal 

one) 
A 
B 
c 
D 
F 
G 
B 
J 
N 

Phase unbalance (with alarm at 67\) (Standard cip; 
Phase unbalance (with alarm at 67\) (Fast Trip) 
No Phase Function 

GROUND FAULT OPTION (Specify one) 
Ground fault - none 
Ground fault - w1th ala rm at 67\ 
Ground fault - w1th alarm at 67\, no trlp 

RELAY DRIVER (Specify one) 
Relay driver - none 
Relay driver 

RELAY COMBINATIONS (Specify one) 
TriE Reset Alarm R�set 
Latched NOne 
Non-latched None 
Latched Latched 
Non -latched Non-latched 
Latched Lltcned 
Non-latched Latched 
NOne Latched 
None Non-latched 
NOne None 

INPUT VOLTAGE OPTIONS (Specify 
115-volt AC, 60-her tz 
115-volt IC., 50-hertz 

MOUNTING OPTIONS (Specify one) 
Panel MOunting 
E nclosed for door mounting 

one) 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
0 
2 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

A 
c 
D 
N 

I 
0 
2 
3 

0 
2 

A 
B 
c 
D 
E 
F 
G 
B 
N 

INSTANTANEOUS OVERCURRENT DEVICES (Specify MOunted if used with Base) 
DoOr mount only 
None provided 
4 to 16 lllllperes 
10 to 40 amperes 
20 to 80 amperes 
Panel Mount - separate module required 
4 - 16 amperes 202B3226G4 
10 - 40 lllllperes 202B3226GS 
20 - 80 amperes 202B3226G6 

I 
I 
I 
I 
1 

A 
B 

4 
5 
6 
0 

A 

REVISION LETTER-----------------------------------------------------------

GEH -4 4 4 9  

NOTE: This catalog nUIIber pertains to the solid-state IIIOdule only. current 
transformers must be furnis hed separately. 
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GEH- 4 4 4 9  LODT RAK SOLID-STATE MOTOR PROTECT ION 

IDENT I F I CATI ON 

Ta ble 2 
Module  Ca ta log Number Ident i f ica t ion 

S ingle Func t ion Module DS3 6 5 5Al l 7  3 

OVERTEMPERATURE/OVERLOAD FUNCTION I 
Ove r load - 3 phase ( Standa r d  tr ip ) ( No RTD i np u t )  D I 
Ove r tempe ra t u r e /over load - 1 0 -ohm Coppe r  RT D  E I 
Ove r temp era t u r e /over load - 1 2 0-ohm N i c k l e  RTD F 1 
Over tempe rat u r e /ove r load - 1 0 0 -ohm Pla t i num RTD G I 
Ove r load - 3 phase ( Med . Tr ip ) ( No RTD i np u t )  H I 
Ove r temperature  - 1 0  ohm Copper RTD ( No CT i np u t ) J  I 
Ove r tempera ture  - 1 2 0  ohm Nickle RTD ( No CT i np u t ) K I 
Ove r tempe ra t u r e - 1 0 0  ohm Pla ti num RTD ( No CT i np u t ) L I 
Ove r load - 3 pha s e  ( Fa s t  Tr ip ) ( No RTD i np u t )  Q I 

I I 
PHASE FUNCTIONS I 

Open Pha se/Phas e  Reve r sa l  A 
c 

A 

R 
B E 
A V 
s I 
E L 
I E 

E-G T 
I T 
I E 
I R 

Open Phase/Phas e  Unba la nce ( Normal tr ip )  
Open Pha se/Pha s e  Unba lance ( Fast  Tr ip ) 
Open Pha se/Phas e  Unba la nce ( W/R Seconda r y )  

M- ---- -- l - 6 0  H z  only 
R----- -- l - 0 . 3  Hz Mi n .  

RELAY OPT I ON ( Tr ip Onl y )  
La tc h i ng ( Manua l  Re s e t )  
Non -La tchi ng ( Au toma t i c res e t )  

FREQUENCY OPT I ON 
6 0  Hz 
50 Hz 

SPEC I FICATI ON S  

I 
I 

A I 
B I 

I 
I 
l 
4 

NOTE:  The se spec i f icat ions app l y  to r e lays  AllB and All7  e xcep t  as  
othe r w i se noted . 

Ambi e n t  

Powe r Source 

1 1 5 -vo l t ,  � 1 0 % , 6 0 -he r t z , s i ng le-phas e  
1 2  vol tamp e r e s  max imum per fu nc t ion 
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LO DTRAK SOLID-STATE MOTOR PROTECTION GEH-4449 

O utput 

Nor ma l ly open ( close on t r ip )  and norma l ly c losed ( open on tr ip )  con tacts . 
See F i gu r e  4 for contact a r ra ng eme n t .  

Remote tempera ture me ter source for 0-l m i l l i ampere  movemen t  me ter wi th 
sca l e  o f  0° - 200°C at 20°C per 0.1 mil liampere s , a va i la b le on mod u l e s  w i th 
RTD measuremen t  capability onl y .  

Con t i nuous - 10 amperes 
In t e r r up t  - in amperes 

CONTACT RATINGS 

1 voltage I Resistive 
I I 
I 115 VAC I 10 Amperes 
I I 
I 28 VAC I 10 Amperes 
I I 
I 1.25 VDC I 0. 45 Amperes 
I I 
+ AC - 0. 5 PF ; DC - _b_ � 40 ms 

R 

Th ree-Phas e  Overload 

T RIP RANGE (Standard tr ip )  Al l8 a nd All 7 
Ultimate trip - 2. 0 to 5. 0 amperes* 

I Induc tive + 1 
I I 
I 8 Amperes I 
I I 
I 6 Ampe r e s  I 
I I 
I 0.25 Amperes! 
I I 

Shor t- t ime tr ip - 5 to 30 s econds* a t  600% cur r e n t. See F i g u r e  7A for 
s e t ta b il i  ty. 

T RIP RANGE (Medium tr ip) Al l8 a nd Al l 7  
ultimate trip - 2.0- t o  5. 0 amperes* 
Short time trip - 3 to 2 5  s econds* a t  600% cur r e n t .  See F i g u r e  7B for 
settability 

T RIP RANGE (Fast trip) Al l 7  only 
Ultimate trip - 2. 0 to 5. 0 amperes* 
Short time trip - 2 to 20 seconds* at 600% cur r e n t  - see Figure 7C for 
settability 

INPUT 
2.0 to 5. 0 amperes , 60-hertz , three-phase 
CT burden 0.05 voltampere maximum/phase , at 5 amperes 

* Maximum variation with relay ambient is 0.2% per °C. 
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GEH-4449 LODT RAK SOLID-STATE MOTOR PROTECTION 

RTD Over tempera ture;overload 

TRIP RA,�GE 
Full -load current - 2.0 to 5.0 amperes 
Shor t-time trip - 5 to 30 seconds* at 600% current with motor at 
40°C. See Figure 11 for se ttability. 
MO tor temperature trip - 65°C to 155°C 
Mo tor tempera ture alarm - 65°C to 155°C - All8 only. 

INPUT 
2.0 to 5.0 amperes , 60-her tz, three phase 
CT burden 0.05 voltampere maximum/phase , at 5 amperes 

RTD 
10 -ohm copper , 1 20-ohm nickel, or 100 ohm platinum 

RTD Bearing Overtemperature 

TRIP RANGE 

RTD 

Bearing temperature trip - 65°C to 155°C 
Bearing temperature alarm - 65°C to 155°C 

10 -ohm copper , 1 20-ohm nickel, or 100-ohm platinum 

epen Phase/Phase Reversal 

TRIP RANGE 
Minimum current required to trip - 0. 6 amperes 
Maximum continuous current - 5.0 amperes 
Maximum trip time - 0. 3 second 

INPUT 
0. 6 to 5. 0 amperes , 60-her tz , three-phase 
CT burden 0.05 voltampere maximum/phase at 5 amperes 

Phase Unbalance 

TRIP RANGE 
NOrmal operating current 2.0 to 5. 0 amperes 
Unbalance in any phase to trip : 

10% to 30% operating current , set by calibrated dial. 

ALARM - All8 only 
Preset to 67% of trip current. 

INPU T - All8 and All? primary protection 
2. 0 to 5.0 amperes , 60-Bertz , three-phase 
CT burden 0.05 voltampere maximum/phase at 5 amperes 
All? only for wound rotor secondary protection· 2. 0 to 5. 0 amperes -
0.3 hertz minimum , 3-phase (CT input must hold to the minimum 
frequency) • 

* Maximum variation with relay ambient is 0.2% per °C. 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



LODTRAK SOLID-STATE MOT OR PROTECTION 

Ground Fault - AllB only 

TRIP RANGE 
Trip range selector switch at: 

X 0.1 : 0.005 to 0.1 ampere** 
Trip range selector switch at: 

X 1 : 1.0 ampere** 

ALARM 
Preset to 67% of trip current 

INPUT 
0.005 to 1.0 ampere, 60 hertz from single CT secondary 
CT burden 1 voltampere maximum at 1.0 ampere 

GEH-4449 

•• 1. This is the current in the secondary of a single CT surrounding all 
three conductors carrying line current to the motor. Multiply this 
current value by the CT ratio to obtain the actual ground current that 
will cause the relay to trip. 

2. The trip level dial is calibrated in equal steps from 0.1 to l. 0 
amperes. The dot between the 0.1 and 1.0 marks is equivalent to 0.05 
amperes. 
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GEH-4449 LODTRAK SOLID-STATE MOTOR PROTECTION 

INSTALLATION 

Mount vertically on panel using two No. 8 screws. Module base must be 
electrically grounded. See Figure 3 for mounting dimensions. 

5 7/8 

15 1/1 15 17/32 

-� ��----�-�+====��--L 
�Mounting Holes 

For 18 Screws ( 2 )  
Depth: 6 1/8 

A. Mount ing Base 
for DS3655All8 

n=r,= 
I 6 

,. I 
6 l/U 

l 
6 ll/Jl 

Ls/33 
Mounting Holes 

for ts Screws (2) 
C. Mounting Base 

for DS3655All7 

Depth: 6 1/8 

Figure 3 

Dimensions 

r-- 3.00 

r l.50 I -- .205 Dia. (2) 

10.00 
10.58 

Depth :  3.59" 

B. I nstantaneous Overcurrent Module 

"' 
t::. "' .. 

� .. .. 
... 

10 

lO 

10 

D. Panel D rilling for 

Surface Mounting 

(Front View) 
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GEH-4 4 49 LODTRAK SOL ID- STATE MOTOR PROTEC T I ON 

w i r i ng ( Re f e r  to F i gu r e s  4 and 5) 

��� ..... 

(=:!� 50 HZ 
LINE 

� 

• 

_____ _j 
� 

TO WOTOft 

Flgu r e  4 
Customer Connect ion D i a g r am 

ove rload and Phase-Failure Funct lons 

NOTI: .. CCMIMUT AT IIIOTOfl 
DO IIOT MOUND AT IIIOTOfl 

Select  CT r a t i o to produce 2. 0 to 5. 0 ampe r e s  in  the CT seconda r y  a t  
fu l l -load mo tor cur  r e n t . CT polarity may b e  a s  i n d i c a ted i n  F ig u r e  4 or 
of any other a r r ang eme n t  as long as the po l a r i ty ma r k ings a r e  cons i s ten t 
i n  each of the phases. Phase sequence mu s t  be as ind i c a ted i f  
pha s e- r e ve r s a l  pro tec t ion is  inc l uded . ca r e fu l l y  note the w i r i n g  
i nd i c a te d  for t h e  RTD . The RTD mu s t  b e  connec t ed to g round a t  t h e  modu l e  
terminal boa r d , not a t  the motor. Wir i ng be tween  the RTD a n d  t h e  mod u l e  
shou ld be NO. 1 6  AWG o r  larger and mu s t  be sh i e ld ed . Th e sh i e l d  mu s t  be 
g r ounded at the modu le terminal boa rd onl y . Total loop ohms mus t not 
exceed 2 5 %  of the cold sensor ohms. 

For protec ted r u ns that do not requ i r e  a rmor , use GE S I 5 8 7 2 0  Type IV 3 

conduc tor No . 1 6  AWG (or  equa 1) . Fo r r uns  r equ i r ing  a rmor , use cana d i an 
GE l 5 2A20 6 5WW ( o r  equ a l) .  To the e x t e n t  f ea s i ble, cable should be r u n a t  
l ea s t  1 8  i nches from power and l i g h t i n g  cabl e s , motors , genera tor s ,  a nd 
tr ans forme r s . 
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GEH - 4 4 4 9  LODTRAK SOLID- STATE M OTOR P ROTECT ION 

RTD Bea r i ng Over tempe ra ture Func t ion 

Not e  ca r e fully  the RTD w i r i ng i n d i ca ted i n  F ig u r e  4 
ent i tled Ove r load and Pha se-Fa i lu r e  Func t ion s . Th i s  
requ i r e  i nputs f rom CTs .  

Ground Fa ult  Func t ion 

a n d  the 
f unct ion 

pa rag raph 
does not 

Select  a s i ng l e  wi ndow-type c ur r e n t  tra ns former of  des i r e d  des i r e d  c ur r e n t  
ra t i o .  Typ ica l l y ,  a 100: 5 GE Type JCH-0 t ra n s former i s  used . Route a l l  
motor l i ne -cur r e n t  cond uc tor s through the w i ndow o f  the cur r e n t  
t ra n s former. 

Whe n  w i r i ng to the mo tor uses s h i e lded ca ble a nd the s h i eld pa sses through 
the g round fa u l t  CT , the g roundi ng w i r e  f rom the s h i e l d  to g round mus t  
a lso pa ss ba ck th rough the ground fa u l t  CT . 

Connect the seconda r y  of this  cur r e n t  tra n s former to the mod u l e  t e rm i na l  
boa rd termina ls GFCT a nd COM . CT pola r i ty i s  not cr i t i ca l , but note tha t 
t e rm i na l  COM i s  connec ted to g round . 

lu 
I 
I 
I II�V 

I I 
_j I r Ill 

I FHOI I 
I 
l_ I 

L 

---- -l 13 I� 17 

12 14 IS 

GFCT RTD2 ANOI 

COM RTOI RT03 
!COM) 

lQQ Jrak MODULE 
DSJ655All8 

CTR2 PIA 

CTRI FNC2 PIB 

3 

2 4 6 

F i g u r e  5 

P2A 

IS 

IS 20 I 
I 

ANC2 I I 
I AN02 TEMP 

ANCI I I I P3A I P2B P3B I 
INSTA1ANEOUS 
RELAY (IF USEOJ 
OVERlRENT 

9 

a 10 
---- _j 

Connect ion D ia g ra� - Draw-Ou t Enc losu r e  for Dob r Mou n t i ng 
CT Seconda r i e s  Shor ted on Draw out, but Not S imulta neously 

d u r i ng t ime module i s  be i ng d ra wn out . 
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LODTRAK SOLID-STATE MOTOR PROTEC TION GEH-4 4 4 9  

Power Source 

Connect 115 -vol t ,  si ng le -phase , 60-h e r tz  s upply to appropr i a te  po i n t  on 
the module t e r m i na l  boa r d. One side of th i s  source  mu s t  be connected to 
ground and to the COM te rmina l  of the module . Th i s  sou r c e  of powe r mus t 
be en e r g iz ed con t i nuous ly even after  r e lay ha s t r i pped . 

Connec t tr i p  and a la rm contac ts a s  r e qui r ed into  s u i table e x te r na l  
shu tdown and/or alarm c i rcu i ts .  Trippi ng o f  the r e la y  should not ca use 
inter rup t ion o f  the 1 1 5-vol t suppl y . 

S ta r t -Up 

Mount and w i r e  mod ule per parag raphs enti t led I n s ta l la ti on and Wi r i ng .  

The module, as s hipped f rom the fac tor y ,  wil l  have speci f i c  trip s e tt i ngs a s  
mar k ed on the module  nameplate  ( l oca ted on the l e f t  side o f  the module  cover ) ,  
or w i l l  have b la n k s  for t rip se t t i ngs to be set by the cus tom e r / u s e r. 

I f  the g round fa u l t  f unc tion is  inc luded , check the pos i tion o f  the t r i p  r ang e 
se lector sw i tch and the a r row on the t rip  leve l adj u s t  po t e n t i om e t e r . The 
r eading on  the t r i p  leve l adjust  di a l  times the m u l tipli e r  s how n by the t r i p  
ra nge selector sw i tch �hou ld be approxima tely equa l  to the tr i p  s e t t i ng mar k e d  
on the module namepla te . Should a r e s e t t i ng of t h e  t r i p  leve l be  de s i r e d, 
r e fer  to the p a r ag r aph enti t led G round-Fau l t  Ca li b ra tion . 

On modules w it h  la tched t r i p  r e l ays , pr ess  TRI P RESET pushbu t ton to a s s u r e  
tha t  relay co ntacts a r e  set  prope r l y. 

Ene r g ize the 115-vo l t  so urce . Th e r e lay i s  now ready to per form i ts f unc t ions . 

THEO RY OF OPERAT ION 

Gen e r a l  

The LODTRAK multi f u nc tion module com b i n e s , by m eans o f  plug-in  pr i n ted w1 r1 ng 
car d s, seve r a l  protective fu nctions in one packag e .  The par ti c u la r  functions 
inc luded in a module  ca n be de termined by comparing the mod ule  ca ta log numbe r 
wi th the tabula tion i n  the pa ragraph enti t led Ide n t i f i ca t i o n . Each func tion 
wi l l  be  desc ri bed indivi dua l ly in the follow i ng parag raphs . Each function 
de sc ribed i s  appl i ca b l e  to the s i ngle funct ion module  except  Ground Fau l t. 

I n  gene r a l, howeve r ,  mo tor - l i ne cur r e n t s  a r e  sensed by s e pa ra t e ly f u r ni shed 
c ur rent  transforme r s a nd conver ted into vol tage s ig na l s  by th r e e  C IV 
(C u r r e nt- I nto-Vol tag e ) tra nsduce r s .  These s ig nal s a r e  fed i n to the pha se and 
over load protection fu nc tion pri n ted wi ri ng ca r d s . See F ig u r e  6 . 

Gro und fa ult  cur r e n t s  a r e  s ensed by a sepa ra tely f u r n i s�e d  don u t - type cur r e n t  
t rans former th rough w h i c h  pa ss a l l  powe r conducto r s  to t h e  motor . The s i gna l 
from the g r ound fa u l t  cur r e n t  transformer is  fed i nto the g r ou nd fa u l t  pri nt ed 
wi r i ng car d .  

12 
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GEH-4 4 4 9  LODTRAK SOL I D- STATE MOTOR P ROTEC TION 

Whe n u sed , the res is t a nce o f  an RTD ( Res is t a nc e  Tempe r a t u r e  De tecto r ) imbedded 
in the motor is sensed by the ove r tempe r a t u r e /ove r load pri n ted wi ring card . 

3!iJ LINE 

GROUND 
FAULT 
FUNCTION 

PHASE 
FUNCTIONS 

ANNUN
CIATOR TRIP 

RELAY 

TO 
EXTEitMAL 
CONTftOL 
ClftCUIT 

RELAY 
DRIVERS ·.LARM RELAY 

---c=J--
RTO 

OVERLOAD/ OVERTEMPEftA
TURE FUNCTIONS 

F i g u r e  6 
Ba si c  Block Diagram  

When an  a l a r m  or t r i p  condi t ion i s  d e t ec ted 
ci rcui t r y , a si gnal is sent to the r e l a y-driver  
turn energ izes the  a larm or tr ip o u tpu t r e lay . 
provides the t r i p ou tput relay only . 

by the prin ted wi ri ng card 
pr i nted wi ri ng c a r d  whi ch in 

The s ing le f unc tion module  

The  annuncia tor pr i nted wi r i ng c a r d  senses  which  function has alarmed or 
t r ipped a nd s u i tably i nd ica tes wi th a smal l  red  l ig h t  v is i ble f rom the f ront 
o f  the uni t .  No t avai lable on the I C 3 6 5 5Al l 7 . 

Th ree - Phase ( S i ng l e  T ime-Cons t a n t )  ove r load 

The th ree-phase ( s i ngle t ime-cons ta n t )  over load f u n c tion approxima tes motor 
heating by us ing c apaci tor charging c i r c ui ts . Time vs c u r r e n t  tr i p  
charact e r is tics a re s hown i n  Fig u r e  7 .  LODTRAK does not have the overs hoot or 
lag no rmally found i n  a the rmal ove r load . 

Re f e r  to the block d i ag ram i n  F i g u r e 8 .  Th r e e- ph ase i nput vo l tage s i gn a ls , 
whi ch a re propo r tiona l to motor line c u r r e n ts, a r e  rect i f i ed , fi l te r e d , sca led 
to the desi red leve l ,  a nd used to cont rol the cha rg i ng r ate and u l timate 
vo ltage across a capaci tor . I f  a preset  vol tage level is e xc eeded , a t ri p  
ci rcu i t  i s  t r igg e red w hich , i n  t ur n ,  ene r g i zes the module  t r i p  r e l ay. 
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GEH-4449 LODTRAK SOLID-STATE M OTOR PROTECTION 

Th ere are th ree circuit ad justments, all consisting of trimmer potentiometers: 

l. RUN adjustment scales th e input signals to desired levels. It is set at 

th e minimum current level that will ultimately trip th e relay. 

2 .  STALL adjustment controls th e capacitor ch arging rate, and th us th e sh ape 

of th e trip curve, in the h igh -current, short-time region. STALL 1s 

normally set to provide a specific trip time at locked rotor current. 

3. OL ADJ provides a quick trim ad justment of th e current required to trip 

the relay. It is limited to + 1 5 %  of th e current set by RUN. 

NORMAL TRIP MEDIUM TRIP 
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Relay can be set to trip at any point in th e sh aded area. 

Figure 7 

Th ree-Phase Overload-Trip Time vs current 
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L ODTRAK SOL I D- STATE MOTOR P ROTECTION 
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Th r ee-Phase Ove r load Block D i a g r a m  

RTD Overtemperature;overload 

GEH-4 4 49 

Among the mos t  frequent  cond i t ions c a u s i ng the r ma l  damage to a motor a r e  
prolonged ove r load , me chan ical sta l l ,  too f r equent s ta r ts , and severe 
du ty-cycle loa d i n g . va r i ous schemes have been  devi sed to pr otect mo tor s 
therma ll y . The rma l  over load r e lays , w h i c h  a r e  sens i t ive to motor l i ne cur r e n t  
a n d  amb i ent t emper a t u r e  a t  the r e l a y  a r e  ba s i ca l ly s i ng le t ime cons ta n t  
devices and pr ovide protec tion for a s i ng le s ta r t  w i th a cold mach i n e . 
Howeve r , s i nce the r e lay  t i me constant  ca nnot  exactly  ma tch the mac h i ne t i me 
cons tants , the thermal  over load cannot adequa t e l y  protect aga i n s t  ove r he a t i ng 
due to r e pe a ted star ts, c yc l ical load i ng , or  s ta rts w i th a hot mach i ne . 
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LODTRAK SOL I D- STATE MOTOR PROTEC T I ON GEH- 4 4 4 9 

A be tter  me thod o f  p rotect i ng moto r s the rma lly uses a n  RTD ( Re s i s ta nce 
Tempera ture  Detec tor ) embedded in the motor w i n d i ng s .  A r e lay is used tha t 
w i l l  t r i p when the RTD reache s a p r ed e t e r m i ned tempe ra tu r e .  Th i s  a r ra ng eme nt 
has a l im i ta t ion . In a mach i ne und e r  h eavy c u r r e n t  condi t ions s uch as d u r i ng 
sta r t i ng ,  the conductor s hea t up a t  a rapid rate . S i nce ther e  i s  vol tage 
i ns u la t ion between the cond uctors and the RTD , dur i ng rap i d  t empe ra ture  
cha nges o f  the conductor the  tempe ra t u r e  se nsed by the RTD lag s  behind  the 
actua l  tempera tur e  of the coppe r . A tempera ture  change may not be seen  by the 
RTD for approx imately 10 second s ,  a nd some t i me s  as long as  3 0  s econd s , after  
the star t of the rapid  tempera tur e r i se o f  the  cond uc tor . 

under s teady- s ta t e  cond i t ion s ,  the RT D  w i l l  a lmos t  reach the same t empe ra t u r e  
as  the conduc tor . I t  w i l l  b e  lowe r i n  t empera t u r e  than th i s  conductor by an  
amount equa l  to  the  hea t flow mu l t i pl i ed by the  the rmal  r e s i s ta nc e . 

Th us , embedded RTDS per form we l l  i n  protec t i ng aga i n s t  ex tended per i ods o f  
ove r load , bu t do not re spond fa s t  enough to p rotect aga i ns t  locked rotor or 
rap idly chang ing load cond i t ions. 

The LODTRAK RTD ove r tempe ra t urejove r load f unc t ion comb i ne s  a nd enhances the 
fea t u r e s  of  a s i ngle-:- time-consta n t  l i ne -c u r r ent sens i ng device  a nd an RTD 
dev i ce . 

Mo tor hea t ing i s  actua l l y  contro l le d  by a complex comb i na t ion o f  va r i ous 
therma l  capa c i t i e s  a nd thermal  re s i s ta nce s, A s imple the r ma l  c i rc u i t  for the 
r e la t ions h i p  between copper tempera t u r e  a nd RTD tempe ra ture  i s  shown in F ig u r e  
9 .  

I t  can be seen tha t under  lock ed ro tor cond i t ions ( i . e . , w v e ry large ) , the 
temperature d iffe re n t ia l  a c ross Rt w i l l  be la rge , whe r ea s ,  under  fu l l - load 
cond i t ions ( i . e . , W approx ima t e ly l / 3 6  of i t s p r e v i ous va l ue ) , the 
d i f f e r e nt ial  w i l l  be smal l .  

I n  pra c t ice , t ime constant 
minute wh i ch expla i n s  why an 
a mac hine d u r i ng locked rotor 

RtMc i s  somewh e r e  between 3 0  s econds a nd one 
RTD lags beh i nd i n  tempera ture  a nd canno t protect 
or s ta r t i ng cond i t ion s .  

Th i s  the rmal  c i r c u i t  can be s imu la ted e l e c t r i cally by the c ir c u i t shown i n  
Fi gure  1 0 .  
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LODT RAK SOLID-STATE MOTO R P ROTECTION GEH-4449 

�---w 

WHERE 
Me REPRESENTS THE THERMAL CAPACITY OF THE COPPER CONDUCTO R AND ITS INSULATION 
Rt REPRESENTS THE THERMAL RESISTANCE E BETWEEN THE COPPE R AND THE RTD 
T REPRESENTS THE TEMPERATURE OF THE RTD 
W REP RESENTS THE WATTS INPUT TO THE COPPE R AS A RESULT O F  COPPE R LOSS 

Figure 9 
Mo tor Thermal Circuit 

I 

.'\ 

�0�4MON 

WHE RE 
RTD IS THE ACTUAL RTD EMBEDDED IN THE MACHINE 
Il IS A CONSTANT CU RRENT COU RCE 
I2 IS A FUNCTION OF MOTOR LINE CU RRENT 
A IS AN AMPLIFIE R 
R IS A RESISTOR THAT REP RESENTS THE THE RMAL RESISTANCE BETWEEN THE COPPE R AND 

THE RTD 
C IS A CAPACITOR THAT REP RESENTS THE THERMAL CAPACITY OF THE COPPE R CONDUCTO R 

AND ITS INSULATION 
v1 IS A VOLTAGE fROPORTIONAL TO RTD TEMPERATURE 
v2 IS A VOLTAGE P ROPO RTIONAL TO MAXIMUM COPPE R TEMPERATU RE 

Figure 10 

Electrical Analog of Motor Thermal Circuit 
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GEH- 4 4 49 LODTRA K  SOLID- STATE MOTOR PROTEC T I ON 

The con s tant  cu r r e n t  I1 , through the RTD , deve lops a vol tage  pr opor tiona l to 
the tempe ra t u r e  of the RTD . The ampli fie r  then ampli fie s  thi s  sig na l  and 
gives an  ou tput vol tage v 1 propo r tiona l  to RTD tempera t ur e .  

C u r r e n t  r 2 , wh ich  i s  a function o f  motor c ur r en t , i s  f ed i n to capac i tor c .  
cur r e n t  con t inua ll y  lea k s  to COMMON via r e s i stor R and the output te r m i na l  o f  
t h e  ampli fi e r . 

Under s teady- s ta te condi tions , the va lues  o f  r 2 and R a r e  a r ranged to g i ve a 
vol tage d r o p  across R equiva lent to the tempera t u r e  di f fe r e nce between the RTD 
and the coppe r i n  the machine . Th us , vol tage  v 2 i s  pr opor tional  to copper 
tempe rat u r e . Si nce a r ea l  time ana log ha s been designed , the vol tages on each 
end of  r e si s tor R shou l d  be equivalent to the tempera ture  tha t i s  found at the 
equiva l e n t  po i n ts i n  the machine unde r all condi tions , s teady- s ta t e  and 
transient . 

Motor designe r s  s pe ci f y  a maximum con tinuous ( s teady-s ta te )  obse r va b l e  
tempe ra t u r e f o r  s ta to r  wi ndings ( e . g .  1 3 0 °C f o r  C la s s  B insula tion ) .  This 
tempera tur e is se nsed by looking at volta g e  v 1 . A maximu.rrt acceptable  copper 
tempera t u r e  limi t d u ring s ta l l  or other i n f r equen t conai tions is usua l l y  
speci fied a s  a somewha t higher  tempera tu r e  ( e . g .  1 80''C for Cla s s  B 
insula tio n ) . Th i s  tempe ra tur e i s  sensed by l ooki ng a t  vol tage v2 . A 
vol tage-sens i tive t ri pping c i rcui t  is  a r ranged to ope r a t e  th e tr i p  r e lay 
shou ld v 1 or v 2 e xceed preset val ues . for r ecommended tempera tur e 
se t ting s , see the parag raph entit led Ove r tempera tur e /Ove r load Ca l i bra t i on and 
Table 3 . 

Because the tempera t u r e  feedback sig nal  f r om the embedded RTD d i r e c t l y  a f fects  
the  trip time o f  the  r e lay , th e tri p  time v s  cur r en t  cha rac teri s t i c w i l l  be  
di f fe r e n t  for eve r y  i ns talla tion . In the  range  o f  f u l l  load to  locked  r o tor , 
the r e lay characte ri s ti c  is  a simu la tion o f  the motor heating curve . 

TO give some indica tion o f  r elay cha ra c t e ri s ti c s, Fig u r e  11 showE tr i p  t i me vs 
mu l tiples of  the full  load cu r r en t setti n g  for con s ta n t  RTD tempe ra t u r e  of 
4 0 ° C  and for th r e e  va lues  of  s ta l l- time s e t ting . 

I f  the motor tempera tur e is  4 0 ° C a t  s ta r t , the cur ves wi l l  be applica b l e  i n  
the r egion o f  loc ked r otor cur r e n t . Howeve r , a s  the RTD temperat u r e  increa s e s  
wi th time , the r e lay wi l l  trip fas t e r  than shown b y  the c u r v e s  i n  the r e gion 
of  less- than-locked r otor cur r e n t . Simi la r l y , if the motor •:empera tur e i s  
g r eater  than 4 0 °C a t  s ta r t ,  the r e lay wi l l  trip fas t e r  than shown b y  the 
curves ove r the enti r e  range . 

Ad j u s tmen ts 

The fol lowing adj u s tments a r e  performed a t  the fac tor y  in  accor dance wi th 
cus tomer speci fica tion s .  val ue s  of the se t tings are mar ked o n  name pla tes 
on the side o f  the mod u l e . Re se t ting of a ny a d j u s tment  o n  the r e la y  can 
radica lly  cha nge the deg ree  of protection af forded the motor. 
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GEH-4449 LODTRAK SOLID-STATE MOTOR PROTECTION 
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MULTIPLES OF FULL-LOAD CUR RENT SETTING 

�TALL TIHE 
�ETTIN9 AT 6 TIHE5 
fULL-LOAD 
CURRENT AT RTD 
TEHPERATURE � •c 

NOTE 1: CURVES SHOWN ARE FOR CON STANT RTD TEMPERATURE OF 40°C. 
AS RTD TEMPERATURE RISES ABOVE 40°C, RELAY WILL TRIP 
FASTER THAN INDICATED BY CURVES. 

N arE 2: CURVES APPLY TO FULL-LOAD CURRENT SETTINGS OF 2 TO 5 
AMPERES. 

N OTE 3: MAXIMUM VARIATION IN TRIP TIME WITH RELAY AMBIENT IS 

0. 2% per °C. 

Figure 11 

RTD OvertemperaturejOver1oad-Trip Time vs Current (See Note 1) 
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LODTRAK SOLID-STATE MOTOR PROTECTION 

NOTE 1 
I t is recommended tha t all adju stments be made a t  
the factory or by factory representative s. 
Adju s tment by the u ser should be attempted only 
if the u ser has a thorough knowledge of the 
applica tion , circuits and adjustment procedures. 

RUN adju s t s  the normal operating (full-load) current level. 

STALL sets the desired trip time at 40°C for locked-rotor curren t. 

GEH-4449 

T RI P  se ts  the level of  the tri pping circuit at a voltage equivalent to the 
desired observable trip temperature (e. g. 1 30°C for Clas s  B insula tion). 

ALARM se ts the level of  a second tripping circuit at a voltage equivalen t to 
the desired alarm tempera ture (e. g. l0°C below the trip temperatur.e se t ting). 

RTD Bearing Over tempera ture 

This func tion is designed to moni tor bearing temperature by mears of an RTD 
embedded in the bearing and to cause actuation of alarm and trip relays when 
pre se t  tempera ture level s are reached or exceeded. 

The circuitry consi s ts o f: 

1. Separa tely furnished RTD embedded in the bearing. 

2. con s tan t-current source for the RTD 

3. RTD lead resis tance compensa tion circui t 

4. Signal am plifier 

5. Level de tec tion circui t s 

6. Alarm and trip circuits (No alarm on DS 3 655All7 ) 

Ba sically, the circuit function s a s  follows: 

RTD re si s tance varies as bearing temperature. The voltage drop across the RTD 
is sensed and amplified , producing a voltage pr�por tional to bearing 
temperature. This voltage is compared to pre set volta,Je s for alarm and trip. 
I f  either or both pre set voltages are exceeded bt the amplifier ou tput 
voltage, the alarm and/or trip circuit s will energiz�· the alarm and/or trip 
relays. 

Adju s tmen ts 

T RI P  sets the level of the tripping circuit at a voltage equivalent to the 
desired trip temperature. 

ALARM sets the level of a second 
to the desired alarm temperature; 

tripping cirpui t 
not availab� on 

' I 

20 
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GEH-4449 LODTRAK SOLID-STATE MOTO R P ROTECTION 

Open Phase/Phase Reversal 

Vol tage signals from the three CIV transducers are amplified and conver ted 
into three 60 -hz square waves. Sequence-sensi tive circuits compare the 
rela tive timing o f  these square waves. I f  a square wave is detected a t  the 
wrong time relative to ano ther o f  the square waves , or i f  one o f  the square 
waves is missing, the relay trip circui t is immedia tely ga ted on, energizing 
the trip relay. 

Separa te alarm circuitry is no t available for the o pen phase/phase reversal 
function. 

Adjus tments: There are no adjustments for this func tion. 

Phase Unbalance 

Unbalanced mo tor line vol tages 
system o f  unbalanced 3-phase 
three components systems. 

produce unbalanced currents in the mo tor. Any 
currents can be theoretically represented by 

l. Positive-phase-sequence componen t 

2 . Nega tive -phase-sequence component 

3. zero-phase-sequence component 

The posi tive-phase-sequence componen t prov ides the driving torque to the mo tor. 

For a machine wi th no neu tral return, if no ground faul t curren t exis ts, the 
zero -phase sequence will have zero magni tude and thus can be ignored. 

The negative-phase-sequence componen t produces a rotating field opposi te in 
direc tion to motor ro ta tion, resul ting in an undesira ble reverse torque and, 
even more serious, considera ble hea ting in the ro tor o f  the machine. 

unbalanced line currents are the source 
component and , since it is no t practical to 
components direc tly , the accep ted prac tice 
line-cur ren t unbalance. 

o f  the 
measure 
is to 

nega tive-sequence-phase 
negative-sequence-phase 

measure the degree o f  

The LODT RAK phase-unbalance func tion determines the di f ference between the 
maximum and minimum running line cur ren ts, expresses this di f ference as a 
percen t o f  full load curren t ,  compares tha t percentage agains t a prese t 
percentage value , and causes a trip i f  the ac tual unbalance exceeds the prese t 
value. 

21 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



GEH - 4 4 49 LODTRAK SOL I D- STATE MOTOR P ROTEC T I ON 

Re fer  to the b lock d iagram , F i g u re 12. 

Th e th r e e  inpu t s i gna l s , wh i c h  a re propor t i ona l to mo tor l i ne c u r re n t s , a re 
r ec t i f i ed and fed i n to th r ee d i f feren t ia l  i n t e g r a tor s .  

I t  can b e  shown ma thema t i ca l l y  th a t  for a n y  three va l ues (a , b ,  or c) , the 
d i f fe r e nce between the max i mum value and the m i n i mum v a l u e  can be o b t a i ned by 
ta k i ng the d i f fe r e nces  b e tween each o f  the va lues (b-a , c-b , a - c )  and summ i ng 
a l l  the nega t i ve d i f f e r e nces or summi n g  a l l  the pos i t ive d i f f e r e nces . 

In the LODTRAK phase-unba l ance func t i on , each d i f f er e n t i a l  i n tegrator  
ca l c u la tes the d i f f e r e nce b e tween two o f  the " l i ne c u r r e n t" s i g na l s .  The 
hal f-wave rect i f ie r s  pa ss only d i f f e r e nce s ig na l s  tha t a r e  nega ti ve .  The 
s ummi ng ampl i f i e r  s ums the nega tive d i f fe r e n ce s igna l s  wh ich produces a s i gna l 
tha t i s  propor t iona l to the d i f ference b e tween the ma x i mum and the m i n imum 
l i ne cur rent and s i mu l taneou s l y  sca les  the s igna l  to a pe r ce n tage o f  f u l l  load 
cur re n t . 

Th i s  s igr.al  is· then fed th rough timing and level detec t i on c i r c u i t s . I f  the 
s i gnal l evel r eaches 67 % of the preset  t r i p  leve l , the a l a r m  c i rc u i t  is 
ener g ized , pick i n g  up the a l a r m  rela y . I f  the s i gn a l  l ev e l  e xceeds the 
pre s e n t  va l ue , the t r i p  c i rcuit is ene r g iz ed , pick i ng up the tr i p  r e l ay . 

8 

c 

DIFFERENTIAL 
INTEGRATORS 

INPUTI FltOW 
CIV TftAMIDU�I 

(lEE Fit. II 

CLAMP 
ADJUST 

SUMMING AMPLIFIER 

FULL-LOAD 
CURRENT 
ADJUST 

PEftCEHT 
UMBAL.AHa: ADJUST 

CAPACITOR 
CHARGING 

CIRCUIT 

TIMING 
CAPACITOR 

LEVEL 
DETECTION 1-------i.. CIRCUITS 

Fi gure 12 

TO AUJtW 
ltELAY 
TO TftiP <-------t� ltEt.A Y 

Pha s e  Unba la nce B lock Diag ram 
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GEH -4449 LODTRAK SOLID-STATE MOTOR PROTECTION 

Adju s tmen ts 

FULL-LOAD CURRENT 
Set at machine full -load current. 

T RIP LEVEL 
Adjus table in the field be tween 10% and 30% o f  full-load curren t 
se tting. 

INPUT CLAMP ADJUSTMENT 
used to prevent amplifier saturation. 
curren t. 

Ground Faul t - OS 3 655All8 only 

Set a t  1. 5 times full-load 

The inpu t signal to the ground- fault detec tor comes from the secondary o f  a 
window- type zero sequence CT, through which pass all three line s to the 
motor. If the ground current is zero , the vector sum o f  these line curren ts 
is  zero; thu s, the magne tic flux in the CT and the CT ou tpu t  will also be 
zero. I f, however, a ground faul t current does exist, the vec tor sum o f  the 
line curren ts will no longer be zero; thus , a magnetic flux and a resultant 
secondary curren t  are produced in the CT. This curren t  signal is conver ted 
into a vol tage signal, amplified , rec tified , filtered , and compared to a 
pre se t vol tage level. I f  the pre se t value is exceeded, an S C R  i s  ga ted on and 
this in turn energizes the trip relay. 

Adjus tmen ts 

The trip level is adjustable over two ranges : 0. 005- to 0.1 ampere s and 
0. 05- to l. 0 amperes as measured a t  the input to the relay ( terminals 
GFCTl and COM). These curren t values are multiplied by the CT ra tio to 
o b tain the range of ground fault current that will cause the relay to trip 
( for example , with a 100/5 CT, mul tiply the above curren t levels by 20). 

The desired range is selected by the range-selector swi tch and the trip 
level within that range is selec ted by turning the trip-level adjust 
po tentiometer. The trip-level dial can be used for a close approximation 
of trip leve 1. 

Relay Driver 

The relay -driver printed w1r1ng card serves as an inter face be tween the mo tor 
pro tec tive func tion circui ts and the ou tpu t trip and/or alarm relays. 

The inpu t to the relay driver consists o f  a three input diode OR circui t. A 
signal o f  plu s 6 vol ts or more will turn on an S CR that is connected in series 
with the coil of an output relay. 

The relay-driver card also includes three resistors to load the secondaries of 
the three C IV transducers. 

Card I C 3 650S RDG2 has two relay-driver circuits. 
Adjustments 
There are no adjustments for the relay-driver function. 

23 
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LODT RAK SOL ID-STATE MOTO R P ROTECT ION GEH-4449 

An n u nc ia tor - DS3 655All8 only 

The ba s i c  tr i p  a nn unc ia tor c i r c u i t  cons i s ts o f  a n  SCR f i r i ng c ir c u i t  and a n  
SCR i n  s e r ies  w i th a n  LED (L ight Em i t t i ng Diode ) . A DC i npu t s ig na l ,  obt<.\ i ned 
from a motor pro tec tive func tion ,  is used to turn  on the SCR i n  the event o f  a 
t r i p. The LED g lows red to indica te w h i ch protec t ive funct ion ha s t r i pped. 

S i nce an SCR w i l l  cont i nue to conduc t unt i l  i ts a node vo l tage i s  r emoved , the 
LED w i l l  con t i nue to g low a f t e r  the i nput s i gna l  is r emoved , thus p rq:>I i d i ng 
temporary memor y .  The SCR anode vo l tage  i s  r emoved a nd the LED de- e ne rg i z-'!d 
by pre s s i ng the RESET push button on the f ront of the ca r d . 

The alarm annunc ia tor c i r c u i t  
i s  u s ed i n  place o f  a n  SCR. 
LED w i l l  be de-ene r g i zed when 

(when used ) i s  s im i la r  except tha t a transis tor 
Thu s ,  the c i rc u i t  doe s not h a ve memor y  and.the 

the i nput s ignal  i s  r emoved . 

Adju s tme n ts: There  are  no ad j u s tme nts  for the annuncia tor  f u n c t i on s . 

TEST ING 

For mos t  o f  the fol lowi ng tests i t  i s  necessarJ to r emove the mod ule  cove r . 
Fi r s t ,  r emove the two cover mou n t i ng sc rews and � ta r washe r s  ( see  F i g u r e  1 )  and 
then pu l l  the cove r s tra ight for ward to r emove . 

To dete rmi n e  the loca t ion o f  a pa r t icula r  p r i n ted w1 r1 ng ca r d , r e fe r  to F i g u r e  
2 .  The la s t  f ive cha racter s ( e . g .  SGDB 2) o f  the pr i nted w i r i ng car d  catalog 
numbe r a r e  ma r ked on the ins ide of  the mod u l e , on the card g u i d e , adjacent  to 
the s lot for tha t  card . 

H i - Po t 

DUE TO THE PRESENCE O F  VOLTAGE-SENS IT IVE ELECT RON IC COMPONENTS, H I-POT TESTING 
IS NOT RECOMMENDED. The mod u l e  can be checked for gtounds us i ng the 
r e s i stance r ang es of a mult ime ter . I f  the user  fee ls  h i - po t  t es t i ng i s  
nece s sa r y , a l l  p r i n ted w i r i ng ca rds and outpu t r e lays mu st b e  r emoved f rom the 
mod ule  pr i or to per form i ng th e te s t . 

Module  Wi r i ng 

The in ternal w i r i ng of the mod u l e  
r emovi ng the p r i n ted w i r i ng ca rd s .  
F i g u r e  13. 

Operational Tests  

can be check ed w i th a n  ohmme ter  a f te r  
Re f e r  t o  the mod ule  e leme n ta r y  d iag ram, 

Operational test i ng o f  the mod u l e  can be expec ted to cause opera t ion o f  the 
mod u l e  t r i p  r e lay , which is  norma l l y  connec ted i n to a co n t rol c i rc u i t  in a 
manner  to cause the connec ted load to become de-ene r g i zed . I f  i t  i s  not 
d e s i r ed t o  de-en e r g i z e  the load du r i ng test or  ad j us tmen t , the t r i p  relay 
contac ts should be tempora r i ly defea ted . 
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LODTRAK SOL I D- STATE MOTOR P ROTEC T I ON GEH-4449 

Accur ate tes t i n g  of var ious funct ions r equ i r es use o f  accur a te meters and a 
sou r ce of var i able thr ee -phase l i ne cur r e n t . I n d i v i d u a l  a d j us tmen t of l ine 
cur rents should be ava i lable to a l low s e t t i ng a l l  th r ee l i nes to the s ame 
value , or for s e t t i ng a s pec i f ied level of unba l ance . A sepa r a te l i ne  swi tch 
for apply i ng the th r e e-phase l i ne c u r rent  should a ls o  be i ncluded . 

To connec t th is th r e e -phase cur r e n t  source , r e f e r  to F ig u r e  4. F i rs t ,  shor t 
the seconda r ies of the three l i ne CTs , then d isconnec t the s ix w i r es between 
the CT s econdar i es and the module . connec t the th r ee -phase cur r e n t  sou r ce to 
t e rm i nals PlA th r ough P3B on the modul e .  

Tr ip Tes t  P ush Buttons 

The TRIP TEST push bu t tons prov ide qu ick GO-NO-GO checks o f  mos t of the 
components of the module . 

l .  Ene r g i z e  the 1 1 5-vol t, 60  Hz con trol powe r source . 

2 .  Mome n ta r ily 
appl icable , 
vers ion ) . 

A .  

B . 

pus h a T RIP TEST push but ton . 
the a larm r e lay , should pick up 

The 
( and 

t r i p  
l a tch 

r el ay 
i n , i f  

NOTES 
For phase -unbalance funct ion , 
have to be held in  a t  leas t  
obta in  a t ri p .  

For phase -r eversal  f unc t ion , 
ope r a t e  only when the i nputs 
a r e  not ener g i z ed . 

TRIP TE ST may 
30  s econds to 

TRIP TEST w i l l  
P l , P 2, a n d  P3 

3 .  P r ess TRIP RESET button on t r i p  r e lay . The r e lay should drop out . 

4 .  Repe a t  this tes t for each TRIP TEST push button . 

and , i f  
l a tched 

5 .  If tr i p  r e lay w i l l  no t pick up at all du r i ng t h is tes t ,  r eplace e i ther  the 
r e lay-d r iver card ( IC 3 6 5 0 S RDG )  or the r elay . 

6 .  I f  the t r i p  r e lay picks up when push i ng one TRIP TEST push b u t ton bu t not 
when pus h i ng ano the r , r eplace the p r i n ted w i r i ng c a r d  assoc i ated w i th the 
push bu tton tha t does not cause the r e l ay to p ic k  up . 

7 .  Re fer  to par ag r aph e n t i tled Pr inted W i r ing  C a r d  Repl aceme n t  for procedu r e  
descr i b i ng the card r e placement  procedu r e .  

8 .  After r e pl a c i ng a card , recal ibr a t ion of the r e l a y  w i l l  be r eq u i r e d . 
Re f e r  to the par a g r aph e n t i tl e d  Cal ibr a t ion for the par t ic ul a r  funct ion . 
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LO DTRAK SOLI D-STATE MOTOR PROTECTION 

Three-Phase Overload Tes t  (Prin ted wiring card I C 3 650SODB1 ) 

The th ree-phase overload tes t  is per fo rmed as fol lows :  

l. Set OL ADJ to 100 percen t. 

2 .  Apply con trol power. 

GEH-4449 

3 .  Set balanced three-phase line cur ren ts to ul tima te t rip level speci fied on 
the module namepla te. 

4 .  Press FAST CAL pu sh bu t ton. Relay s hould trip. I f  relay does no t trip , 
recalibra tion may be requi red. Re fer to paragraph en ti tled Th ree-Phase 
Overload Calibra tion. 

s .  Rese t the trip relay . 

6 .  Set balanced th ree-phase line cur ren ts to the s tall cur ren t spec i fied on 
the module namepla te. 

7. Wi thou t de-energi zing the con trol power , swi tch the three-phase line 
cur ren ts o f f. 

8. Press FAST CAL pus h  bu t ton to discharge the timing capaci to r. 

9 .  Reapply the th ree-phase line cur rents ( a t  the speci fied s tall value ) .  
Relay should trip in the time speci fied on the module namepla te. 

10. I f  trip time i s  no t cor rec t ,  recalibra tion may be required. See pa ragraph 
enti tled Three-Phase OVerload Calibra tion. 

I f  thi s  tes t  
discharge the 
CAL before 
cur rent. 

NOTE 
i s  to be repea ted , be su re 

timing capacito r  by pushing 
reapplying the th ree-Phase 

to 
FAST 
line 

11. A f ter comple tion o f  tes t , re turn all connec tions to no rmal and se t O L  A DJ  
to i ts previous se t ting. 
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LODTRAK SOLI D-STATE MOTOR P ROT ECTION GEH-4 4 4 9  

Over temper atur e(OVer load Tes t ( Pr i n ted w i r ing c a r ds IC3 6 5 0 SODCl , SODC 2 , or 
SODC3 ) 

I n  add i t ion to the three-phas e var iable cur r e n t  source descr ibed i n  the 
par ag r aph e n t i tled Oper a t iona l  Tes ts , an  accur ate r es is tance decade box w i l l  
b e  r equ i r ed t o  s imulate the motor RTD . Res is tance values r equ i r ed depend upon 
the RTD i ns ta ll ed . Se lect values f rom Table 3 and proceed as fol lows : 

l .  D isconnect the motor -moun ted RTD and connec t  the decade r es is t a nce box to 
modu le termina ls RTDl , RTD2 and COM as shown i n  Figur e 4 .  

Table 3 
RTD Res is t a nce vs Tempe r a tu r e  

! Type of RTD and Pr i n ted W ir i ng C a r d  Ca t .  No . 

'--------------------------------------------------------
! Tempe r a tu r e  ! Copper , 1 0-0hm a t  ! Nicke l , 1 2 0-0hm a t  ! Pl a t inum , 1 0 0 -0hm a t l 
! Degr ees c I 2 5 ° C ( IC 3 6 5 0 SODCl ) I 0 ° C ( IC 3 6 5 0 SODC 2 ) I 0 ° C  ( IC3 6 5 0 SODC3 ) I 
' --------�'--------------�' ----------------�'----�---------- ' 
I o I 9 . 0 4 I 1 2 0 . 0  I l o o . o  I 
I 10  I 9 . 4 3 I 1 2 8 . 1 I 1 0 3 . 9  1 
I 20  I 9 . 81 1 3 6 . 2  I 1 0 7 . 7  I 
I 2 5  I l o . o o 1 4 0 . 2  I 1 0 9 . 7  I 
I 3 0  I 10 . 20 1 4 4 . 2  I 1 1 1 . 6  I 
I 4 0  I 1 0 . 5 8 1 5 2 . 3  1 1 5 . 4  I 
I s o  I 1 0 . 9 7 1 6 0 . 4  1 1 9 . 3  I 
I 6 0  I 1 1 . 3 5  1 6 8 . 5  1 2 3 . 2 I 
I 7 0  I 1 1 . 7 4 1 7 6 . 5  1 2 7 . 0  I 
I 8 0  I 1 2 . 1 2 1 8 4 . 6  1 3 0 . 9  I 
I 9 0  I 1 2 . 51 19 2 . 7  1 3 4 . 7  I 
I l o o  I 1 2 . 8 9 2 0 0 . 8  1 3 8 . 6  I 
I 1 10 I 1 3 . 28 2 0 8 . 8  1 4 2 . 5  I 
I 1 20 I 1 3 . 6 6 2 1 6 . 9  1 4 6 . 3  I 
I 1 3 0  I 14 . 0 5 2 2 5 . 0  1 5 0 . 2 I 
I 1 4 0  I 1 4 . 4 3  2 3 3 . 1  1 5 4 . 0  I 
I 1 5 0  I 14 . 8 2 2 4 1 . 1  1 5 7 . 9  I 
I 1 5 5  I 1 5 . 0 1 2 4 5 . 2  1 5 9 . 8  I 
I 1 6 0  I 1 5 . 20 2 4 9 . 2  1 6 1 . 8  I 
I I I 

2 .  Wi th n trol powe r off  and th r e e-phase l ine cur r e n t  a t  z er o , the 
tempe r ure me ter on the card  shou ld r ead zero . 

3 .  Set  th r es is tance box per Table 3 to s imulate 40 ° C  for the appl icable RTD . 

4 .  Apply control  powe r . The tempe r a tu r e  meter s hould r ead 4 0 +5 ° C .  
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GEH-4 4 4 9  LODTRAK S OL I D- STATE MOTOR P ROTECTION 

The r es is tance values shown i n  Ta ble 3 a r e  based on l i n e a r  r es is ta nc e  vs 

tempe r a tur e char a c ter is t i cs and may be used w i th a m i n i mum o f  e r ror for RTDs 
fur n ished by Gene r al Elec t r i c  or Canad i a n  Gene r a l  E l e c tr i c .  Some n i ck e l  RTDs 
h ave d i f ferent  characte r is t ics . In  thes e  cases , the a c t ual  r es is tance vs 
tempe r a t u r e  curves should g e  used for cal i b r a t ing the r e l a y . 

RTD Temper a t u r e  Tr i p  Tes t 

l .  De termine ohms from Tab l e  3 to s imulate the a l a r m  and tr i p  
tempe r atures s pe c i f ied o n  th e modu l e  namepl a te . 

2 . 

3. 

I f  the r es istance box used has ove r l app ing swi tch pos i t i ons ( i . e . , no 
i n ter r uptions i n  c i r cu i t  con t i n u i ty wh i l e  chang i n g  ohms - s e e  Note 2 ) , 
gr adually incr e as e  the r es is tance s e t t ing . The alarm r e l a y  shou ld 
pick  up at a r es is tance value equiva l e n t  to the namepl a te a larm 
temper atur e �S ° C . 

con t inue to increas e  the decade box r es is tance . 
pick up a t  a r es is tance value equ iva l e n t  to 
tempera t u r e  �S ° C .  

Th e tr i p  r e l a y  should 
th� namepla te alarm 

4 .  The tempe r a t u r e  meter should a lways r ead w i th i n  +S ° C  of  the 
t emperature  equ ivalent  to the r es is tance s e t  on th e decade box . 

S .  I f  tr ip and/or a l a r m  tempe r a t ur es are  not cor r e c t , r ecal ibr a t ion may 
be requ i red . See pa r ag r a ph enti t l ed Ove r t empe r atur e/OVer load 
Ca l i br a t ion . 

Lock ed Rotor cur r e n t  Tr i p  Tes t 

l .  

2 .  

3. 

4 .  

W i th cont rol power and l i ne cur r e n t  o f f , use a car e! puller  
paragraph e n t i tled Pr i n ted W i r i ng card Replaceme n t )  · X)  r emove 
over temper a t u r e ;over load card  from th e mod u l e . 

(see 
the 

Set the ba lanced th r e e -phas e  l i ne  c u r r e n ts at th e lock e i  r otor cur r en t  
s pec i f ied on the mod ule namepla te . 

sw i tch the th r e e-phas e  l i ne c u r r e n ts o f f . I Re i nser t the ove r temper a tu r e jover load card i n to the mod � . e . 

s .  Se t the res is tance decade box per Table 3 to s imu lat�  4 0 ° C for the 
appl icable RTD .  \ 

6 .  Tur n con trol powe r on . A llow f ive minutes for the 
c i rcu i t  to fully s tab i l i z e . 

i tor  cha r g ing 

7. Sw itch the balanced three -phas e  l in e  cur r e n ts on locked r otor 
cur r ent value ) . Meas u r e  the t ime r e qu i r ed to tr i p  th e r el a y . Tr i p  
t ime should agree  w i th the va lue shown o n  t h e  module  n<iltlepla te w i th i n  
+1 0 % .  
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LODTRAK SOL I D- STATE MOTOR P ROTECT ION GEH-4 4 4 9  

8 .  I f  t r i p  t ime is not cor r ec t , r e ca l i b r a t ion may b e  requ i r ed .  See 
par a g r aph e n t i tled Ove r tempe r a tur ejOv e r load C a l i b r a t ion .  

9 .  After comp l e t ion o f  tes ts , r e tur n  a l l  conne c t i ons to norma l . 

Bear i ng Ove r  temper a t u r e  Tes t ( Pr i n ted w i r ing card  IC3 6 S O SODCl , SODC 2 or SODC 3 ) 
( Se e  Note l )  

An accur a te r es is tance  decade box wi l l  be r eq u i r e d  to s imul a te the mo tor RTD .  
Res is tance val ues r e qu i r ed depend upon the RTD i ns ta l led . Se lect val ues from 
Table 3 .  Proceed as follows : 

l .  Remove the con n e c t ions to the bea r i ng RTD and connect the decade 
res is tance box to module termi n als RTDl , RT D2 and COM as shown in F i g u r e  4 .  

2 .  W i th con t r o l  power o f f , the 
zero . Se t the r es is ta nce 
appl icable RTD . 

tempe r atur e me ter 
box pe r Tabl e  3 

on the card  should 
to s imulate  4 0 ° C for 

r ead 
the 

3 .  Apply con t r o l powe r . The tempe r a t u r e  me ter  should r ead 4 0 +S ° C .  
RTD Tempe r a t u r e  Tr i p  Tes t 

RTD Tempe r a t u r e  Tr i p  Tes t 

l .  De t e r m i n e  ohms from Table 3 to s imu l a te the alarm and tr i p  

2 .  

3 .  

temper a t u r es spec i f i ed on the mod ule  n ameplate . 

I f  the r es is tance box used has ove r l apping swi tch pos i t ions ( i . e . , no 
i n te r r upt ions i n  c i r cu i t  con t i n u i ty wh i l e  ch ang i ng ohms - see NOTE l ) , 
g r adua l l y  incr e ase the r es is tance s e t t i ng . Th e a larm r e lay shou ld 
pick up at  a r es is tance value equ ivalent  to the  namepl a te a l a r m  
tempe r a t u r e  + S ° C .  

con t i nue to i ncr ease the decade box r es is ta nc e .  
pick  u p  a t  a r es is tance value e q u i v a l e n t  to 
tempe r a tu r e  �s o c .  

Th e tr i p  r e lay shou ld 
the  namepl a te t r i p  

4 .  The tempe r a t u r e  meter should a lways r e ad w i t h i n  +S ° C  o f  the 
temperatu r e  equ ivalent  to the r es is t a nce set on the decade box . 

s .  I f  t r i p  andjor 
be r equ i r ed . 
ca l ibr a t ion . 

a larm tempe r a t ur es a r e  not cor r e c t , r eca l i br a t ion may 
See pa r a g r aph e n t i tled  Bear i n g  Ove r tempe r a tu r e  

6 .  After comp l e t ion of tes ts , r e t u r n  a l l  connec t i ons to normal . 
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LODT RAK SOL I D- STATE MOTOR PROTECTION 

NarE l 

S i nce a n  open i n  the RTD c i rc u i t  would appe a r  as 
a ve r y  h i gh t empe r a tu r e  and t r i p  the r e lay i f  a 
res is t a nce decade box w i th non-over lappi ng 
con t ac ts is used , i t  wou ld be necess a r y  to 
de-ene r g i ze the co n t r o l  power d u r i ng r es is t a nc e  
va lue changes .  The r e lay w i l l  tr i p  on a l l  open 
RTD or  l ead cond i t io ns except when lead 2 or  lead 
3 are  open , in which c as e  the tempe r a ture  r e ad ing 
will  go low for lead 2 and h i gh for  lead 3 .  

Open -Ph a s e / Ph a s e -Reve rsal Te s t  ( Pr i n ted w i r i ng card IC3 6 5 0 SPLDl ) 

1 .  Apply co n t rol powe r . 

GEH-4 4 4 9  

2 .  Conn e c t  balanc ed three-phas e l i ne ; u r r e n t  sour c e  w i th phas e  sequence l -2 - 3 
a s  s hown i n  Figure  4 .  

3 .  Se t l i ne cur re n ts a t  0 . 6  ampe r es . 

4 .  Open one l i n e . Re lay s hould t r ip i n  0 . 3  s econds or  less . 

5 .  Re s tor e ba lanc ed three-ph ase  l i ne cur r e n ts a t  0 . 6  ampe r es . 

6 .  Rese t the t r i p  r e lay . 

7 .  Open the th r e e-phase l i ne . 

8 .  Rev e rs e  two ph a s e s  a nd re -ene r g i z e the three -phase l ine c ur r e n ts a t  0 . 6  
ampe r e s . 

9 .  Re lay should tr i p  i n  0 . 3  seconds or  les s .  

1 0 .  A f t e r  te s t , r e t u r n  all conne c t i ons to norma l .  

Ph ase-Unba lance Tes t  ( Pr i nted w i r i ng card  I C3 6 5 0 SPUA2 ) 

1 .  Chec k  full -load cur rent  and pe r c e n t  unba l a nc e  to tr i p  d at a  dn the mod u l e  
namep l a t e . 

2 .  Calc u l a t e a low l i ne -cur r e n t  value to tr ip as fol lows : 

I ( l - ( % Unba l a nce to t r ip ) ]  X full -load cu r r e n t . 
1 0 0  

3 .  Se t ba l a nc ed three -phase l i ne cur r e n ts a t  full  load cur r e n t  on n amepl a te . 

4 .  Tur n  conttol  .powe r  o n . 
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GEH-4 4 4 9  LODTRAK SOL I D- STATE MOTOR P ROTECTION 

5 .  Reduce one l ine  cur r e n t  to value calcula ted i n  S tep 2 ,  this paragr aph . 
Re lay s hould t r i p  i n  approx imately 3 to 6 m i n u tes . Time var i es due  to 
asymotope o f  curve and i npu t cur r e n t  s tab i l i ty/accur acy . 

6 .  S imi l a r ly che c k  a l a r m  c i r cu i t  ( i f  appl icabl e )  by calcu l a t i ng a low l i ne  
cur rent  to a larm as fol lows : 

I [ l - [ % Unba lanc e  to tr ip ) ]  X 0 . 6 7 )  X f u l l -load cur r e n t . 
1 0 0  

7 .  Af ter comple t i on o f  tes t , r e t u r n  a l l  connec t ions t o  norma l . 

G round Fau l t  Tes t 
DS36 5 5Al l 7 ) 

( Pr i nted w i r i ng card  IC36 5 0 SGDB 2 ) ( Not ava i lable i n  

l .  Shor t the ground fault  C T  seconda r y  term i na ls a nd remove the connections 
between the CT and termi nals GFCTl and COM . 

2 .  S imu late · the e f fec ts o f  g r ound f a u l t  cur r e n t  by connec t i ng a var i able 
low -voltag e  cur rent source  to t e rm i nals GFCTl and COM .  

NOTE 

COM is i nternally  connected to g round . 

A c i r c u i t  such as shown in  Figure  1 4  can be used . 

3 .  Ene rg i ze the control powe r . 

4 .  Ene rg i ze the low-vo ltage cur r e n t  source and g r a d u a l l y  increase cur r e n t . 
Re lay shou ld t r i p  a t  the cur r e n t  level i nd i c a ted o n  the TRIP LEVEL ADJUST 
d i a l  t imes the mult ipl i e r  i nd i c a ted by the TRIP RANGE SELECTOR swi tch . 

5 .  I f  t r ip does not occur w i thin  �0 . 1  ampe res w i th RANGE SELECTOR sw i tch on 
Xl , or �0 . 0 1  amper es w i th RANGE SELECTOR swi tch on Xl , r eplace pr i n ted 
w i r i ng card  w i th new card . Re fer  to Pa ragr aph e n t i t led Pr i nted W i r i ng 
card Replacement for card  r eplacement procedure . Rese t TRIP LEVEL ADJUST 
in accorda nce w i th the pa ragr aph e n t i tled  Ground Fau l t  Ca l i b r a t io n .  

6 .  After complet ion o f  tes t , r e tu r n  a l l  connec t ions t o  norma l . 

5 OHMS RH* .... 

!�5
"�0�\\{ 

1 0  WATTS @' e D � GFCT I  I 
COM � 

1 1 5/6 . 3  VOLTS 

* SELECT RHEOSTAT AND AMMETER IN ACCORDANCE W ITH CURRENT LEVEL DES I RED 

Figure  1 4  
Ground Fau l t  Tes t C i rc u i t  
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LODTRAK SOL I D-STATE MOTOR PROTECT ION 

Re l a y-Dr ive r Te st  ( Pr i nted w i r i ng card  I C3 6 5 0 SRDG 2 ) 

1 .  Mome nta r i l y  press the TRIP TEST push 
ove r tempe r a t u r e  or gro und f a u l t  f unc t i on . 

bu tton 

GEH-4 4 4 9  

for the over load , 

2 . The mod u l e  t r i p  r e l ay s hould pick  u p .  I f  a non -latched r e l ay i s  used , the 
r e lay s hould d rop out when the TRI P TEST push but ton i s  r e l e ased . I f  a 
l atched relay  i s  used , press i ng the r e l a y  RESET bu t ton , w i th the TRI P TEST 
push button r e l ea sed s hould cause the r e lay to drop ou t .  

Ann u n c i a tor Tes t  ( Pr i n ted w i r i ng c a r d  IC 3 6 5 0 SANA2 ) ( Not  avai lable i n  DS3 6 5 5Al l 7 ) 

1 .  Momentar i ly press  the ove r tempe r a t u r e jove r l oad TRI P TEST push bu t ton . 
TRIP l ig h t  OT s hould t u r n  on and s t a y  o n .  

2 . Pr e s s  annunc i a tor card RESET pus h  bu t ton . TRIP l i ght  OT should g o  o f f .  

3 .  Repe a t  this proc ed u r e  u s i ng the o th e r  pro t e c t ive f u nc t i on s .  For g round 
f a u l t , TRI P l i gh t  GF s hould turn  on . For  phase f :J. i l ur e , PL should t u r n  
o n .  For the phase los s/phase  unbal a nc e  f u nc t ion , 1 ,-. i s  nece s s a r y  t o  hold 
the TRI P TEST depr essed for  up to 30  s econd s .  

4 .  I f  a l a rm funct ions a r e  i ncl uded , they can be checked s imulta neou s l y  w i th 
the tr i p  f unc t ions . us i ng the a bove t e s t  proced u r e , the ALARM l i gh t s  for 
g round faul t ,  ove r tempe r a tu r ejover load and  pha s e  los s /phase reve r s a l  w i l l 
come on w i th the cor r e spond i ng TRI P l igh t s ,  bu t w i l l  go o f f  wh e n  the TRI P 
TEST push butto n  i s  re leased . Wi th the phase los s/ph a s e  unba l a nc e  
func t i on , t h e  ALARM l ig h t  s ho u ld t u r n  on s e ve r a l  seconds be for e t h e  TRI P 
l ig h t . 

CAL I BRATION 

The f ol low i n g  a d j ustmen t s  a r e  per for med a t  the f actor y i n  accordance w i th 
cu s tome r s pe c i f ication s . Va l ue s  o f  the s e t t i ngs a r e  ma r k ed on n amepl a t e s  on 
the l e f t  s i d e  o f  the module . 

NOTE 

Re s e t t i ng o f  any ad j ustme n t  on the r e lay  can 
r a d i c a l l y  change the d e g r e e  of protec t ion 
a f forded the motor . It is r ecomme nded tha t  a l l  
a d j u s tments be made a t  t h e  facto r y  or  b y  factory 
representative s . Ad j u s tme n t  by the u s e r  s hould 
be a t t empted only if the user has a tho rough 
k nowledge o f  the appl ica t io n ,  c i rc u i t s  a nd 
a d j ustment proced u r e s . 

Ad j us tment o f  tr i p  leve l can be expec ted to cause ope r a t ion o f  the module  tr i p  
re l a y ,  w h i ch i s  norma l l y  connec ted i nto a con trol c i rc u i t  i n  a manner  to cause 
the connec ted load to de-ene r g i z e . I f  it  is  not desi r e d  to have the load 
de-ene r g i zed d u r i ng test or ad j u s tme n t , the t r i p  r e l ;ty  contacts s hould  be 
tempo ra r i ly d e f e at ed . 
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GEH- 4 4 4 9  LODTRAK SOLI D- STATE MOTOR P ROTECTION 

Th re e -Phase Ove r load Ca l i b r a t ion ( Pr in ted w i r i ng c a r d  I C 3 6 5 0 SODB1 , SODB2 , 
SODB3 )  

The fol lowing a r e  access i ble f rom the front o f  the pr i n t ed w i r i ng board : 

RUN - u l t imate t r i p-cur r e n t  adj us tmen t  

STALL - locked-ro tor -cur r e nt and tr i p  t ime ad j us tment 

T RI P  TEST - pus h button 

OL ADJ - +1 5 %  tr im ad j us tme n t  for u l t imate tr i p  c u r r e n t  

FAST CAL - pus h b u t ton to bypass t i m i ng c apac i tor . 

To c a l i brate  this func t ion , proceed as follows : 

l .  Se t RUN ful l  counte rc lockwis e . 

2 . Se t STALL fu l l  cou n t e r c lockwise . 

3 .  Set  OL ADJ to 1 0 0 % . 

4 .  Apply cont r o l  powe r . 

5 .  Apply ba lanc ed three -phase l i ne c u r r e n ts a t  the d es i r e d  u l t imate t r i p  
c u r rent valu e . 

6 .  Ho ld FAST CAL push but ton i n  a nd s lowl y  rotate RUN c lockw ise un t i l  t r i p  
occ ur s .  

7 .  Reduce l i ne c u r r e n ts to a lowe r v a l u e ; i f  t r i p  re lay is l a tched vers ion , 
press the TRI P RESET b u t ton . 

8 .  Che ck  the s e t t ing by hold i ng FAST 
i nc r e a s i ng th e ba l a nced th r e e -ph a s e  
r e ad j us t RUN s l igh t ly i f  necess a r y  and 

9 .  Re lease FAST CAL . 

1 0 .  Turn STALL f ive t u r ns c lockw ise . 

l l .  Remove co ntrol power . 

CAL push b u t ton i n  
l i ne c u r r e n t s  u n t i l  

repeat s teps 7 a nd 8 .  

a nd g r adually 
t r i p occu r s .  

1 2 . S e t  balanc ed three -phase l i ne c ur r e n t  to locked ro tor c ur r e n t  value . 

1 3 .  Sw i tch th ree-phase l i ne cur rent  o f f . 

1 4 . Momentar i ly pr ess FAST CAL to d isch a r g e  the t im i ng c apac i tor . 

1 5 .  Apply con t ro l  powe r . 
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GEH-4 4 4 9  LODTRAK SOL I D- STATE MOTOR P ROTECTION 

1 6 . sw i tch the balanced th ree-phase  l ine  cur r ent  on a t  the lock ed-r otor 
cur r e n t  leve l . Measure  the t ime r eq u i r ed to tr i p .  

1 7 . Read j u s t  STALL s e t t ing  a s  requ i r ed (counte r c lockw i s e  i ncreases t ime de l a y ) 
and r e pe a t  s t e ps l l  through 1 6  u n t i l  the des i r ed t ime delay i s  a ttained . 

1 8 . De-en e r g i ze l in e  currents  and control  powe r . 

19 .  Mar k  module namepla te w i th new set t i ng s . Re turn  a l l  connec t ions to norma l . 

Over  tempe r atur e/Ov e r  load Ca l i b r a t ion ( Pr i n ted w i r i ng card  IC3 6 5 0 SODCl , SODC2 , 
or SODC3 ) 

The fol lowing a r e  acce s s i ble from the front of the pr i n ted wir i ng card ( Se e  
Figure  2 ) . 

DEGREES c - RTD tempe r a tu r e  meter 
OFF SET - fac tor y  ad j u s tment only 
ALA RM - ad j us tmen t  for a larm tempe r a t ure 
T RI P  TEST - push button 
TRIP - adj ustment for tr i p  tempe r a ture  
RUN - ad j u s tmen t  for full -load cu r r en t  
STALL - adj ustment for tr i p  t ime a t  

locked rotor cur rent . 

Un less oth e r w i se s pec i f i ed, a l arm and t r i p  tempe r a tu r e  s hould be based on 
Table 4 .  Tr i p  tempe r a tures  i n  Table 4 a r e  based on NEC Ar t .  4 3 0 -3 2 ( a )  ( 4 ) . 

Ta ble 4 
Tempe r a t u r e  Se t t i ng s  

I I Insu l a t ion 
I I 
I I Alarm 
I I 
1 1 5 0 0  h p  a nd less  I �  I �  F I H 
l Over 1 5 0 0  hp 1 1 0 5  1 1 2 5 1 1 5 0  1 1 7 5  
I I I I I 
1 7 0 0 0  volts  and I I I I 
I l ess 1 1 0 0  1 1 20  1 1 4 5  1 1 6 0  
l Ove r  7 0 0 0  vol t s  I 9 5  1 1 1 5  1 1 4 0  1 1 6 0  
I I I I I 

3 6  

Class  I 
I 

I I  Tr ip I 
I I  I 
I I  A I B I F I H I 
1 1 1 1 5  1 1 3 5  1 1 6 0  1 1 8 5  I 
I I I I I I 
I I  I I I I 
I I l l O  1 1 3 0  1 1 5 5  1 1 8 0  I 
I 1 1 0 5  1 1 2 5  1 1 5 0  1 1 7 0  I 
I I  I I I I 
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LODTRAK SOL I D-STATE MOTOR P ROTECTION GEH-4 4 4 9  

NOTE 
The L O DT RA K  RTD ove r tempe r a tu r e jove r load funct ion 
i s  designed to pr ov ide  thermal  protect ion for a 
motor . The r e l a y  i s  norma l l y  s e t  to tr i p a t  a 
speci fied allowable w i nd i ng tempe r a t u r e  wh i ch i s  
ba sed o n  a 4 0 ° C  amb i e n t  t empe r atur e .  A mach ine 
that  is no t the r ma l l y  l im i ted , or a mach ine  
ope r a ting in  an amb i e n t  tempe r a t u r e  be low 4 0 ° C , 
could be mech a n i c a l ly ove r loaded w i thou t 
indicati ng a h igh  tempe r a tu r e  on the RTD me t e r  or 
tri pping the r el a y . Howeve r , in  t h e se 
applications the relay  cou ld be s e t  to a l a r m  a t  
l 0 ° C  to 2 0 ° C  above the RTD tempe r a t u r e  obta ined 
w i th normal load and nor ma l  amb i e n t  tempe r a t u r e . 

Cal ibr a tion o f  th i s  fun c tion 
connec t i ng a j umpe r i n t e r n a l ly . 

r e qu i r e s  mea s u r ing an 
P r oceed a s  fol lows : 

i n t e r n a l  vol tag e a nd 

l .  Remove the SODC card f r om the mod ul e . See parag r a ph enti t led P ri n ted 
W i ri ng Card Re placemen t .  

2 .  I n s e r t a c a r d  e x t e n d e r , IC3 6 5 0 MEXBl or equivalen t, in place o f  the SODC 
car d . 

3 .  I n s e r t the SODC ca r d  into the c a r d  e x tende r . 

4 .  Connec t a r e s i s t a nc e  decade box to the RTD i npu t termi nal s a s  described i r.  
pa r a g r aph e n t i t l e d  Ove r t empe r a tu r e jOv e r load Te s t .  

5 .  Tu r n  ALARM, T R I P , RUN , and STALL f u l ly c l oc kwi s e . 

6 .  Apply con t r o l  power . 

7 .  S e t  r e si s t ance box ohms pe r Table 3 for desi r e d  t rip tempe r a tu r e . 

8 .  S lowly rotate TRIP coun te r c loc kwi s e  u n t i l  the t r i p  r el a y  pi c k s  up . 

9 .  Set  r e s i s tanc e box ohms per Table  3 for desi r e d  a l a r m  tempe r a tu r e . 

1 0 . S lowly rotate ALARM cou n te r clockwi s e  u n t i l  the a l a r m  r e lay p i c k s  up . 

l l . W i t h  con t r o l  powe r o f f, connec t a DC mi l livol tme ter  b e tween  SODC c a r d  pin 
27 ( + )  and pin 2 2 ( - ) . These po i nts  a r e  avai l abl e on the card  e x tende r . 

1 2 .  Set  r e s i s tance box ohms pe r Table 3 for 4 0 ° C ; 

13 . Apply con t rol powe r . 

1 4 . Appl y ba l anced th r e e-pha s e  l i ne cur r e n t ; s e t  a t  desi r e d  f u l l -load c ur r e n t . 

1 5 . Tur n RUN counter clockw i s e  un t i l  the DC meter  reads 5 . 0  m i l l ivol t s . 
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LODTRAK SOL ID- STATE MOTOR PROTECTION GEH- 4 4 4 9  

1 6 . Sw i tch the DC met e r  to a h i gher  vol t ag e  scal e  and i nc r ease l i n e  cur r en t s  
to t h e  des i r ed lock ed rotor cur r e n t  value . 

1 7 . Turn STALL cou n t e r clockwise un t i l  the DC met e r  r ead s the voltage shown i n  
Table 5 for the des i r ed stall  t ime and t r i p  t empe r a t u r e .  

1 8 . Connect a j umper betwe n SOOC c a r d  pi n 2 0  and  p i n  3 4  for a t  leas t 1 0  
seconds to p r e -cha r g e  the capa c i tor c i r cu i t  to a voltage equ i va len t to the  
40°C  RTD tempe r at u re . These poi n ts are  avai lable  on the card  extende r . 

1 9 . Reset  the t r i p  r e lay . 

2 0 . Apply ba lanced thr ee -phase l i ne cur r e n t  a t  the d e s i r ed loc k ed - r o tor  
cur rent  va lue . 

21 . Remove the j umper ( p i n  2 0  to pin  3 4 )  and meas u r e  the t ime r equ i r ed to t r i p .  

2 2 . Ro tate STALL cou n t e r clockw i s e  t o  decrease t ime ( o r  c lockw i s e  t o  i nc r e ase 
time)  as  r equ i r ed .  

2 3 . Repe at s teps ( 1 6 )  through ( 2 2 )  u n t i l  des i red t r ip t ime i s  a t ta i n e d . 

24 . De -ene r g i ze l i ne c u r rent  and con t rol powe r . 

25 . Di sconnect the DC m i l l ivol tme ter ; r emove SODC card a nd c a r d  e x tender . 

2 6 . Replace SODC ca r d  i n  mod u l e . 

27 . Ma r k  module  namep l a t e  w i t h n ew se t t i ng s . Re t u r n a l l  conn e c t i on s  to norma l . 

I S t a l l  
! T ime 

I ( Se c )  
I 5 
I 6 
I 7 

I 8 
I 9 
I 1 0  
I 1 1  
I 1 2  
I 1 3  

I 1 4  
I ls 
I 1 6  
I 1 7  
I 

Ta ble 5 
M i l l ivol t Read i ng vs St a l l  T ime 

! M i l l ivolt Read i ng 
I for Tr i p 
I Temp ( C  Deg r e e )  

I 1 3 0  I 1 55 
1 1 0 0 0  I 1 2 4 0  ---

I 8 4 0  I 1 0 4 0  
I 7 3 0  I 9 0 0  
I 6 4 0  I 7 9 5  ---
I 57 5 I 7 1 5  
I 5 2 0  I 6 4 5  ---

I 4 8 0  I 5 9 5  
I 4 4 0  I 5 5 0  
I 4 1 0  I 5 1 0  

I 3 8 0  4 8 0  ---
I 3 6 0  4 5 0  ---

I 3 4 5  4 2 5  
I 3 2 5  4 0 5  

3 8  

I I  
I I  Stal l 
I I  T ime 
I I ( Se c )  
I I  1 8  
I I  19  
I I  2 0  
I I  21 
I I  2 2  
I I  2 3  
I I  24 
I I  25 
I I  26  

I I  27  
I I  2 8  
I I  29 
I I  3 0  

! M i l l i vo l t  Re a d i ng 
I for Tr i p  
I Temp ( C  D eg r ee ) 
I 1 3 0  I 1 5 5  

I 3 1 0  I 3 8 5  
I 2 9 5  I 3 7 0  
I 2 8 5  I 3 5 5  
I 2 7 0  I 3 4 0  
I 2 6 0  I 3 2 5  
I 2 5 0  I 3 1 5  
I 2 4 0  I 3 0 5  
I 2 3 0  I 2 9 5  
I 2 2 5  I 2 8 5  
I 2 2 0  I 2 7 5  
I 2 1 5  I 2 7 0  
I 2 1 0  I 2 6 0  
I 2 0 5  I 2 5 5  

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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LODTRAK SOLI D- STATE MOTOR PROTECTION GEH- 4 4 4 9 

Bea r i ng Ove r tempe r a tu r e  Cal i br a t ion ( Pr i n ted W i r ing card IC3 6 5 0 SODCl , SODC2 , 
or SODC3 ) 

The fol low ing a r e  acce s s ible from the f r on t  o f  the pr i n ted w i r i ng car d :  

DEGREES C - RTD tempe r a t u r e  me ter 

OFF SET - factory adj u s tment only 

ALARM - adj us tmen t  for a l a r m  tempe r atur e 

TRIP TEST - push button 

TRIP  - adj us tme n t  for  t r i p  tempe r a t u r e  

* RUN - ad j us tmen t  for f u l l -load cur r e n t  

* STALL - Adj u s tmen t  for t r i p  t ime a t  loc ked rotor cur r e n t  

To ca l i br ate t h i s  func t ion , pr oceed a s  follow s : 

l .  Connec t a r e s is tance decade box to the  RTD i npu t te rmi nals a s  desc r i bed i n  
par a g r aph e n t i tled Over temper a tu r e jOv er load Tes t .  

2 .  Tur n ALARM , TRI P , RUN, and STALL f u l l y  clockw i s e . 

3 .  Apply con trol  power . 

4 .  Set  res istance box ohms per Tab l e  3 .  

5. Slowly rotate T R I P  coun te r clockw i se un t i l  the tr i p  r e l ay p i c k s  up . 

6 .  Set res i s tance box ohms per Table 3 for de s i r ed alarm  tempe r a tu r e .  

7 .  Slow ly rotate ALARM coun t e r c lock w i s e  u n t i l  the alarm  r e lay p i c k s  up . 

8 De -ener g i z e  con t rol power . 

9 .  Mar k  module  namepl ate w i th new s e t t i ngs . Re turn  a l l  connec t ions to norma l . 

apen -PhasejPh as e - Reversal  Cal ibr a t ion ( Pr i nted w i r i ng card  I C 3 6 5 0 SPLDl )  

There  a r e  no adj us tments for th is func t i o n . 

NOTE 
The se ad j us tmen ts a r e  not used for the 

bear i ng ove r tempe r a tu r e  f unc t ion , and 
should be tur ned f u l ly c lockwis e . 
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LODTRAK SOL I D-STATE MOTOR PROTECTION GEH-4 4 4 9  

Pha s e -Un ba lance Cal i b r a t ion ( Pr i n ted w i r i ng boa r d  I C 3 6 50SP UA 2 , SPUA5 , SP UC l )  

The adj us tment procedure for thi s  f unc tion requ ires  connec ti ons t o  seve r a l  
p i n s  on the pr i nted w 1 r 1 ng ca rd . As access t o  the s e  poi nt s  m a y  be 
i nconve n i ent , use of an IC365 0ME XB1 card e x tender i s  r ecommended to pos i tion 
the card in a more con ve n i e n t  pos i t ion . 

l .  Remove SPU card from module . 

2 .  Remove the j umper between TP3 and TP4 on the c a rd . 

3 .  Set  R8 5 full  c lockwise . 

4 .  Set R8 6 to desired  percent unbal a nc e  to t r ip ( s ur face o f  card  i s  marked 
1 0% - 3 0 % ) . 

5 .  Inser t card extender i n  place o f  the SP UA card . 

6 .  Ins e r t  SPU card i n to card extende r .  

7 .  Connec t a 0 . 1  mi crofarad capa c i tor f rom p i n  2 7  ( + )  to p i n  5 0 ( - ) .  
poi nts a re ava i lable on the ca rd extende r . 

These 

8 .  Co nnec t an osc i l loscope probe to pin 2 4 ; s cope ground to p i n  l or 5 1 . 
The se poi nts are ava i lable on the card  e x te nde r . 

9 .  Apply control power . 

1 0 .  Apply ba lanced three -pha se l i ne current  s e t  a t  f u l l -load c u r r e n t  t imes 1 . 5 . 

1 1 .  Set R8 2 fully c lockwi s e .  

1 2 . Ad j us t  R8 2 s low ly coun t e r c loc k w i s e  unt i l  clamping a c t ion j us t  appe a r s  on 
the scope . 

1 3 . Calculate a low l i ne -cur rent value to t r i p  as  fol lows : 

I =  [1 - ( % Unba l a nce to t r i p ) ]  X f u l l -load current  
1 0 0  

1 4 . S e t  ba l a nced three-phase l i ne c ur r e n t s  to t h e  f u l l -load cur r e n t  value . 

15. Reduce one l i ne cur rent  to the va lue calculated i n  step 1 3. 

1 6. Rotate R85 s lowly counterclockw i s e  unt i l  t r i p  occur s . 

1 7 .  Di sconnect osci lloscope and c apac i to r . Remove card and card  e x tende r . 
Rep l a ce j umper TP3 to TP 4. Replace card in  module . Mar k  mod u le nameplate 
with new calibra t ion dat a .  Re t u r n  a l l  connect ions to norma l .  
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GEH-4 4 4 9  LODTRAK SOL I D-STATE MOTOR P ROTECT ION 

G round-Fau l t  C a l i b r a t ion ( P r i n ted w i r i ng boa r d  I C 3 6 5 0 SGDB2 ) (Not ava i lable in 
IC 3 6 5 5All7 ) 

To set the modu l e  to t r i p  a t  a spec i f ic g r ound f a u l t  cur r en t  leve l , d iv i de the 
des i r ed g round faul t  t r i p  cur rent  by the CT r at i o  to dete rmine CT secondary  
cur r e nt to  t r i p .  

FOR AN APPROX IMATE SETT I NG : 

l .  D iv i de the CT secondary  c u r r e n t  by the mul t ipl i e r  ind icated by the t r i p  
r a nge se lector swi tch to obta i n  t r i p level adj us t  po t e n t iome ter sett i ng . 

2 .  W i th a sc r e wd r iver , rotate the pote nt iomet e r  a r r ow to th i s  sett i ng . 

FOR AN ACCURATE SETTI NG : 

l .  Shor t the g ro und faul t CT seconda r y  and r emove the conne c t ions between the 
CT and mod u l e  terminals GFCT and COM . Connect a va r i able low-vo l tage 
sou r ce of s i ng l e -pha se 6 0 - h z  cur r e n t  to module  term i n a l s  GFCT and COM . A 
c i r c u i t  such a s  shown in F ig u r e  1 4  can be used . 

2 .  Set t r i p  r a n g e  selec tor sw it ch for the de s i r e d  r a ng e . 

3 . Ene r g i z e con t ro l  powe r . 

4 .  Set cur r e n t  sou r ce a t  des i r ed value of CT secondary  c u r r e n t  to tr ip . 

5 . Ro tate t r i p level adj u s t  potent iome ter s lowly u n t i l  tr i p  occ u r s .  

6 .  De-ener g i z e  cur r e n t  so u r c e . Re set tr ip r e l ay ( i f la tch i ng form) . 

7 . Set  cur r e n t  source for lowe r c u r r e n t  value and r e-ene r g i z e . Increase  
cur rent slowly u n t i l  tr ip occ ur s ,  wh ich shou ld be a t  des i r ed c ur r e nt  leve l .  

8 .  I f  necessa r y , t r im t r i p-l eve l -ad j u st  s e t t i ng and r e pe a t  s teps 6 and 7 .  

9 .  Mar k  modu l e  n amepl ate w i th new cal i br a t i on data . 

10 . Return  a l l  connect ions to norma l .  

Relay-Dr ive r Ca l i b r a t i on ( pr i nted w i r i ng card  IC3 6 5 0 SRDG 2 ) 

The r e  a r e  no adj u s tme nts for this  func t ion . 

Annunc i ator Ca l i br a t ion ( Pr inted wi r i ng c a r d  IC3 6 5 0 SANA 2 ) (Not ava ilable  in 
IC3 6 5 5All7 ) 

The r e  are  no adj u s tments for th i s  func t i on . 
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LODTl�K SOL I D-STATE MOTOR PROTECTION GEH-4 4 4 9  

MAINTENANCE 

In spect module p e r i od ic a l l y  for loose connect ion s ,  f r ayed  or broken w i re s ,  
excessive accum u l a t ion o f  meta l l i c  d us t , evide nc e  o f  d r i pp i ng or spray i ng 
water  or other l iq u id s ,  and any o the r cond i t ion tha t cou ld be detr ime n t a l  to 
prope r ope r a t ion . 

Pe r i od ic a l ly test the modu le i n  a ccordance w i th the pa rag r aph e n t i t led Te st i ng . 

Pr i n ted Wiring Ca r d  Replacemen t  

TO REMOVE CARD : 

l .  De-ene r g ize  a l l  i np u t  c i r c u i ts . 

2 .  Remove two screws and sta rwashe r s  hold i ng cove r ; r emove cove r .  ( Se e  F i g u r e  
l ) • 

3 .  Hook card puller  i n to holes i n  c or n e r s  of card . Sque eze c a rd pu l le r  
handle to release ca r d  from receptac le . S t i l l  squee z i ng hand l e , pu l l  c a r d  
s tr a ig h t  for ward o u t  of module . 

4 .  Select proper c a r d  from r enewa l pa rts l i s t . 

TO REPLACE CARD : 

l .  Wi th card compone n t s  to the r i g h t , s l ide card i n to mod u le card  g u i d e s  
unti l pins touch receptac l e . 

2 .  Us i ng slot i n  back o f  ca r d  p u l l e r  handle , pr e s s  ca rd f i rm l y  i n to 
receptac l e . 

3 .  Rep lace cove r ,  being sure  to r e p l ac e  star -washe rs unde r  cover mou n t i ng 
screws . 

Re newa l  Pa r ts 

I t  is recommended t h a t  the cus tomer not a t t empt the r e pa i r  o f  p r i nt ed w 1 n ng 
c ards but  r a ther to r eplace the fa u l ty c a r d  w i th a new c a r d . Re fer to Ta ble 6 
for cor r e c t  card  c a t a log numbe r . De fec t ive cards shou ld be retur ned to the 
factory for repa i r  or  r eplaceme n t . 

* WHEN ORDERING A NEW CARD, CAL I BRATI ON I NFORMAT I ON FOR THE CARD MUST BE 

INCLUDED ON THE ORDER UNLESS THE CU STOMER I S  GOING TO FOLLOW THE CAL I B RAT ION 

PROCEDURE TO CALIBRATE TO THE SPEC I F IC T R I P  LEVEL REQUI RED . CARD CAL I BRA T I ON 

IN FORMAT I ON IS ON EACH MODULE BY FUNCTION NAMEPLATE . PLEASE SUPPLY ENC LOSU RE 

ALPHABET I C  FROM MODULE CATALOG NUMBER WITH CALI BRATION I NFORMAT ION . 
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Fu nc t ion 

LODTRAK SOL I D- STATE MOTOR P ROTECT ION 

Table 6 
Re newa l Pa r ts Li s t  

Pr i nted W i r i ng Card  
Ca t .  No . IC36 5 0---

Mod ule Ca t .  No . 
DS3 6 5 5Al l 8  A 

lf\ li\ 11\ ft\ lf\ 11\ li\ 1'1\ 1'1\ ii\  
*Th r e e- phase ove r load SODBl ------------- ---------------A------- ' I I I I I I I I I 

ove r tempe r a ture , ( STD Tr i p )  I I I I I I I I I I 
* 1 0 -ohm copper RTD . • soocl ------- ------- ------------- -8- ------ '  I I I I I I I I I 

Ove r tempe r a ture , I I I I I I I I I 
* 1 2 0 -ohm n i ckel RTD SODC 2 - ----- ----------------------c -- - ---- t I I I I I I I I 

Ove r tempe r a ture � I I I I I I I I I 
* 1 0 0 -ohm plati num RTD SODC 3------ -------------------- - -D- ---- -- r I I I I I I I I 

None . . . . No card  r e qu i r ed- ----------------N ---- --- I I I I I I I I 
None . . . . No c a rd r equ i re d- ------------------ o- ------4 I I I I I I I 
An nu nc i ator I I I I I I I I 
( w i t h  a la r m )  SANA 2------------- --- -------------- 2-------1 I I I I I I I 
Open phase/phase I I I I I I I 
r e ve r sa l  . ; . . SPLDl -- -- -- ------ - ------------ -------A- ------ + I I I I I I 

*Ph ase  unba lance ( STD Tr i p )  I I I I I I I 
( w i th a l a r m )  . • SPUA2 -- - -- - - - - ---- --------------- - - --c---- -- - + I I I I I I 

*Phase  unba la nce , I I I I I I I 
fast  t r i p I I I I I I I 
( w i th a l a r m )  SPUAS -- --------------- ---------- -----0- - - -- -- + I I I I I I 

None . No c a r d  r equ i red-- ---------- -- - ------N------ - 1 I I I I I I 
None . . . . No card requ i r ed - ---------- --- - - - --- - - -0- ----- - + I I I I I 

*Ground fau l t  I I I I I I 
( w i th a l a r m )  SGDB2 -- --- ---------- -------- - - - - - --- - -- 2 - - -- --- + I I I I I 

*Ground fault  I I I I I I 
( w i th ala r m ,  I I I I I I 
no t r i p )  . . SGD B2 ---------------------- ---- -- ---- - - 3 ------ - 1 I I I I I 
None . . . . No card  r e qu i r e d- - - - - --- ----- - - -----------0 - ---- - + I I I I 
Re lay d r iver I I I I I 
( w i th a l a r m )  SRDG 2 ----- ------- - ----------------------- - 2 ------ I I I I I 
Re lay A - B - C - D - E - F - G - H - N I I I I 

la tched  . . 2 7 8 A3 4 1 5 Pl ( Q t y )  l 2 l l 1 I I I I 
non -l a tch • • 27 8A3 4 1 5 P 2  ( Qt y )  l 2 l 1 l I I I I I 

Vo l tag e inpu t .  No c a r d r equ i r e d .  . 1 -A---J I I 
E nc los u r e .  . . No card  requ i r ed . . A- B- - - - - J I 
Ins tantaneous I 
ove rcur rent  dev ices 1 

None . . . . . . . No pa r t  requ i r ed- -- --- ---- - ---- -- -------- - - ----- 0 - ------- + I 
* 4  to 16 Amperes L-6 2 9 3 2 0 4 G9 --- --------- ------- -------- --- ------- 4-------- + 1 
* 1 0  to 4 0  Ampe r e s  L-6 2 9 3 20 4Gl 9 - - ----- - ------------ --- --------- - - -- 5-------- + I 
* 2 0  to 8 0  Amper e s  L-6 2 9 3 2 0 4 G2 0 --------------- ---- ------ -- ---- - - - - - 6--- - --- - J I 

I 
Re v i s ion Le tter --------------------- -- --------------- - - ------------------------- - J  
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LODTRAK SOLID-STATE MOTOR PROTECT I ON GEH-4 4 4 9  

Fu nct ion 

Table 7 
Re newal Pa r ts L i s t  

Pr i n ted W i r i n g  C a r d  Mod ule  Ca t .  No . 
Cat . No . IC3 6 5 0 --- D S3 6 5 5Al l 7  A 

REV Open -pha s e / Phase  Rev . SPLD1 ( 6 0Hz ) SPLD2 ( 5 0Hz ) ------ ------ -- -A- - t I 
*Open -pha se /Ph ase bal a nc e ( STD tr i p )  SPUA2 ( 6 0Hz ) SPUA4 ( 5 0Hz } -C - - t I E LETTER 
* Th r ee-phase  ove r loa d ( STD t r i p } SODB1 ( 5 0 / 6 0 H z ) ------ -------- - D-- + I 
*Ove r temp ove r load , 1 0 -ohm coppe r RTD SODC1 ( 6 0Hz } SODC4 ( 5 0Hz } E-- t I 
*Ove r temp over load , 1 2 0-ohm N I  RTD SODC2 ( 6 0H z )  SODC5 ( 5 0Hz } --F-- P l 
*Ove r temp ove r load , 1 0 0 -ohm PT RDD SODC 3 ( 6 0Hz } S ODC 6 ( 5 0Hz } -G-- t I 
*Th r ee phase  ove r loa d ( Med . Tr i p }  SODB2 ( 5 0 / 6 0 Hz ) ------------H-- + I 
*Ove r temp-on 1y---------------------- Same as  E---------------J -- t l I 
*Ove r temp-on l y-------------- --------Same a s  F-------------- - K- - t I I 
*Ove r t emp-on ly-- ----------- ---------Same as G-- - - - - - -------- L- - + 1 
* Ope n pha se /phase  unba l a nce ( Fa s t  t r i p ) SPUA5 ( 6 0  Hz  on l y } - - - -M- - + I 
*Th r e e phase  ove r load ( Fa s ttr i p } SODB 3 ( 5 0 / 6 0  Hz ) - - - -- - --- - ----Q-- + I 
* Ope n pha se /pha se unba l a nce -wound rotor SPUC3 ( 0 . 3  Hz MIN } -- - R-- 1 I 

Re lay Dr i ve r  SRDG2 - ----- ----- -- ------------- - - - - --------- - - 3-- -- J 1 

N 
c 
L 
0 
s 
u 
R 
E 
I 

l E-G 
I l 

Re 1ay-La t ched - ------ - 2 7 8 A34 1 5 P1 ------------------- ----- ----A-J 
_ _ _  J 

Re lay- Non - l a tched- -- - 2 7 8A3 4 1 5P2 ------ ---- - - - - - --- - - - - - - - - - - B- 1 
vo l t ag e/Freq 1 1 s v 6 0 Hz ------ - ------- -------------- ------ - - -l -J _ _ _ _ _  J 

1 1 5V S OHz ----- -- --------- -------- � -------- ---- 4 - I 
Base ------- ----- - ----- IC36 5 5Al 3 7 ------ -- -------- --------- - - - - - - - - - - - - - - J  
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GEH- 4 4 4 9  LODTRAK SOLID- STATE MOTOR P ROTECT ION 

I Desc r i pt ion 

Table 8 
Spec i a l  Tool s  

C a ta log Number  Min imum Quan t i ty 

�----------------------------------------------------------
1 card  pu l l e r  
I Car d  extend e r  

27 3A2 0 9 3 Pl 
2 7 3 A 2 0 9 3P2  

One 
One 

pe r i n s t a l l a t i on 
pe r i n s ta l l a t ion 

�----------------------------------------------------

4 5  

I 
I 
I 
I 
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G E NERAL ELECTRIC COM PANY • DRIVE SYSTEMS DEPARTMENT 
SALEM , VA. 241 5 3  
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